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1.

!ype of Action:

2.

Brief Description of Action: The Bonneville Unit is part of the Central Utah
Project's initial phase, which was authorized for construction as a participating project with the Colorado River Storage Project by the Act of April ' 11,
1956. It includes developments in both the Uinta and Bonneville Basins with
a diversion of Uinta Basin water to the Bonneville Basin--an area with more
people but less water. Allor, part of 12 Utah counties would be involved in
the Unit including: Uintah, Duchesne, Wasatch, Summit, Utah, Salt Lakej Juab,
Millard, Sevier, Piute, Sanpete, and Garfield, Features would include ten new
reservoirs and enlargement of two existing reservoirs; 140 miles of aqueducts,
tunnels, and canals; three powerplants; nine pumping plants; 13 miles of dike;
and 200 miles of pipe drains.
The Unit would develop water for irrigation, municipal and industrial needs,
and power production; and would provide recreation, fish and wildlife, flood
control, water quality control, and area redevelopment benefit s . The developed water supply would fulfill the project objective of supplying immediate
and projected water needs. Construction of the Unit began in March 1967 and
is about 16 percent complete, including two major dams and about 7 miles of
tunnel and aqueduct. About 21 years would be required to complete all proposed features.

3.

Summary of Envirorunental Impacts and Adve'cse Environmental Effects:
Construction and operation of the Bonneville Unit would cause significant
changes in the natural environment of the area. In 11 Uinta Basin streams
there would be a reduction of flows in about 100 miles of waterway, sometimes
below minimums suggested by fishery biologists. A significant amount of
quality fishing and stream recreation would be lost. The diking of two Utah
Lake bays to reduce evaporation losses would reduce lake area by one-third
and adversely affect a substantial amount of high quality fish and wildlife
habitat. Additional fish and wildlife habitat would be lost by reservoir
inundation of 22,000 acres of land and 10 miles of st·reams. Conversely,
reservoir fishing and related water-oriented sports would be substantially
increased. Construction of some features would cause extensive land disturban~e and would permanently alter existing esthetics.
Salinity of the
'Colorado River would be increased (1) by diversion to Bonneville Basin and
increased consumptive use in Uinta Basin which would deplete the river supply
and (2) by increased salt load of return flows in the Uinta Basin. Recreational use of National Forest land would increase as a result of improved
access and additional facilities provided by Unit development.
The Bonneville Unit would facilitate continued industrial and popUlation
growth in the Wasatch Front portion of the Bonneville Basin. Attendant to
the growth would be an increase in social and pollution problems related
to population concentration. Distribution of water by the Unit could also
influence growth and development of other areas of the State, particularly
the Sevier River and Uinta Basins.

4.

Alternatives Considered:
a. Alternative sources of water, (1) within the Bonneville Unit area, (2)
within the Bonneville Basin, and (3) augmentation of Bonneville Basin
water supply. from other basins.
b. Non-construction of authorized Unit beyond features already constructed.
c. Various scales of partial construction of authorized Unit.
d. Alternative location or design of features of proposed plan.

5.

List of Entities from Whom Comments Have Been Requested or Received:
See attached list.

6.

Date Made Available to CEQ and the Public:
Draft statement:
Final statement:

August

l~,

1972

August 2, 1973
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Colorado River Board of California, Los Angeles, California
Consolidated Sevier Bridge Reservoir Companies, Delta, Utah
Cottonwood Irrigation Company, Annabella, Utah
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Friends of the Earth, Washington, D.C.
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Intermountain Consumer Power Association, Salt Lake City, Utah
Juab County Cattlemens' Association, Nephi, Utah
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Metropolitan Water District of Salt Lake City, Salt Lake City, Utah
Millard County Dairy Association, Delta, Utah
Millard County Soil Conservation District, Fillmore, Utah
Millard County Water Cons~rvancy District, Delta, Utah
Monroe Southbend Irrigation Canal Co., Monroe, Utah
Moon Lake Wate~ Users Association, Roosevelt, Utah
Museum of Northern Arizona, Flagstaff, Arizona
National Wildlife Federation, Boulder, Colorado
National Wildlife Federation, Sacramento, California
Nebo Industrial Development Corporation, Payson, Utah
Panguitch Lions Club, Panguitch, Utah
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piute Reservoir and Irrigation Co.
Pro-Utah, Inc., Salt Lake City, Utah
Provo River Water Users Association, Provo, Utah
Rocky Mountain Center on Environment, Denver, Colorado
Rocky Point Irrigation Co., Duchesne, Utah
Roosevelt Chamber of Commerce, Roosevelt, Utah
Salt Lake County Development and Promotion Board, Salt Lake City, Utal
Salt Lake County Water Conservancy District, Salt Lake City, Utah
Salt Lake County Water Users Association, Salt Lake City, Utah
Sanpete County Industrial Development Committee, Manti, Utah
Sanpete County Water Conservancy District
Sanpete County Water Users Association, Gunnison, Utah
Sevter County Farm Bureau
Sevier North L.D.So Stake
Sevier River Water Users Association, Redmond, Utah
Sierra Club·, Southwest Region, Tucson, Arizona
Sierra Club, Timpanogos Group, Provo, Utah
Sierra Club, Uinta Chapter, Salt Lake City, Utah
strawberry High Line Canal Co., Payson, Utah
Strawberry Water Users Association, Payson, Utah
Summit County Farm Bureau, Kamas, Utah
Taylorsville-Bennion Improvement Co., Taylorsville, Utah
The Artic Co., Ltd., Washington, D.C.
The Brookings Institution, Washington, D.C.
Tropic and East Fork Irrigation Co., Tropic, Utah
Uintah Basin Telephone Assoc., Inc., Roosevelt, Utah
Uintah Water Conservancy District, Vernal, Utah
United Brotherhood of Carpenters and Joiners of America, Provo, Utah
University of California at Los Angeles, Los Angel~s, California
University of Utah, Salt Lake City, Utah
Upper Colorado River Commission, Salt Lake City, Utah
Upper Sevier Soil Conservation District
Utah Audubon Society, Salt Lake City, Utah
Utah Building and Construction Trades Council, Salt Lake City, Utah
Utah Cattlemen's· Association, Salt Lake City, Utah
Utah Council of Trout Unlimited, Salt Lake City, Utah
Utah Environment Center, Salt Lake City, Utah
Utah Farm Bureau Federation, Salt Lake City, Utah
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Utah Lake and Jordan River Water Users Assoc., Salt Lake City, Utah
Utah Manufacturer's Association, Salt Lake City, Utah
Utah Power & Light Co., Salt Lake City, Utah
Utah Rural Electric Association, Salt Lake City, Utah
Utah State University, Logan, Utah
Utah Valley Industrial Development Assoc., Provo, Utah
Utah Water Users Association, Logan, Utah
Utah Wildlife and Outdoor Recreation Federation, Salt Lake City, Utah
Utah Woolgrowers Association, Salt Lake City, Utah
Ute Indian Tribe, Ft. Duchesne, Utah
Valley Economic Development, Gunnison, Utah
Vernal Area Chamber of Commerce, Vernal, Utah
Vernal Lions Club, Vernal, Utah
Wasatch Chamber of Commerce, Heber City, Utah
Wasatch Mountain Club, Salt Lake City, Utah
Washington Irrigation Co., Kamas, Utah
Weber State College, Ogden, Utah
Western River Guides, Heber City, Utah
Westinghouse Electric Corp., Boulder, Colorado
Deseret Irrigation Co., Delta, Utah
I
Moon Lake Electric Association, Vernal, Utah
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A.Description of the Proposal

A.

1.

DESCRIPTION OF THE PROPOSAL

Introduction
This environmental statement on the Bonneville Unit of the Central
Utah project is submitted in compliance with the National Environmental Policy Act (NEPA) of 1969, Public Law 91-190. The purpose
of the statement is to present factual data necessary to define and
evaluate the environmental impact of the proposed construction and
to assist the appropriate administrators in making decisions concerning proposed features of the Bonneville Unit. The statement
has been prepared in accordance with the Department of the Interior
format established to meet the requirements of the act. It includes
eight sections, each dealing with a separate aspect of the analysis. 18l
To ' facilitate review of this statement, the introduction to each
section contains a brief resume of the purpose of the section and a
definition of the major terms used in the discussion as they have
been related to the Bonneville Unit o
The Bonneville Unit is an on-going project which is about 16 percent
complete. Some of its features are already constructed and some are
under construction. It also has features ready for immediate construction and others scheduled for future construction in accordance
with a proposed construction schedule which extends through the year
1988 (Figo A-I). Awarding of further contracts on Bonneville Unit
features has been delayed pending submittal of this final environmental statement.
Section 11 of the April 23, 1971, Council on Environmental Quality
(CEQ) Guidelines for preparing environmental statements has partiCular application to the Bonneville Unit, wherein it relates section
102(2)(C) of NEPA to existing projects and programs.
"To the maximum extent practicable the section 102(2) (C) procedure should be applied to further major Federal actions
having a significant 'effect on the environment even though
they arise from projects or programs initiated prior to
enactment of the Act on January 1, 1970. Where it is not
practicable to reassess the basic course of action, it is
still important that further incremental major actions be
shaped so as to minimize adverse environmental consequences.
It is also important in further action that account be
taken of environmental consequences not fully evaluated
at the outset of the project or program."
In accordance with the CEQ Guidelines, this statement discusses
physical elements of the Bonneville Unit that are in various stages

of final planning, design, and construction o The statement is intended to explain and discuss the entire Bonneville Unit to facilitate an overall appraisal of its environmental impact and to allow
an objective examination of a reasonable array of alternatives to
the proposed plan. In addition, special emphasis is given to the
partially completed Strawberry Aqueduct and Collection System, which
has a high priority for construction, and to the Jordan Aqueduct,
which is also under construction. The Bonneville Unit also includes
(1) the Starvation Dam and Collection System which is already completed, (2) the Diamond Fork Power System, (3) the Irrigation and
Drainage System, (4) the Municipal and Industrial System, and (5)
the Bureau of Indian Affairs Activity. Detailed environmental
statements would be prepared for each of these systems, except the
completed Starvation System, before a decision is made to proceed
with construction of the system.
Most of the features already constructed or under construction are
located in the Uinta Basin. The exception is Jordan Aqueduct, located in Salt Lake County, which was started in September 1971 and
is about half completed. A draft environmental statement on Jordan
Aqueduct was filed with CEQ on April 29, 1971. The data contained
in the statement on the Jordan Aqueduct has been included in this
statement, rather than further processing the Jordan Aqueduct
statement. All comments received pertaining to the Jordan Aqueduct
have been included in this statement.
Most of the field investigations and planning for the Bonneville
Unit were completed prior to enactment of NEPA. The proposed plan
is the product of many years of planning which involved State and
Federal agencies, civic organizations, environmental groups, and
individuals. The Bonneville Unit would be consistent with the
various county master plans of the Unit area and would be included
in the State Water Plan presently being formulated by the Utah
State Division of Water Resources. Many constructive and helpful
suggestions for modifying the plan to improve its utility and reduce
the adverse environmental impacts have b~received from the cooperative planning entities previously mentioned, especially during
the review period for the draft environmental statement. These
suggestions have been fully considered.
Overall, this environmental statement covers the six major systems
of the Bonneville Unit which are described in detail in paragraph
A6. These systems include features which are already constructed,
features under construction, and features proposed for construction.
Of necessity, the assessment of the environmental impacts of features still in the planning stage is very general. However, additional environmental statements will be prepared for all major
Bonneville Unit systems which are proposed but not yet under construction. The provisions of NEPA would thus be fully complied
with prior to any decision to proceed with the remaining systems
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of the Bonneville Unit, including the proposed Diamond Fork Power
features, Utah Lake developments, and storage and distribution facilities associated with municipal and industrial water and irrigation
and drainage.
This section (Sec. A) of the environmental statement is devoted to a
description of the proposal. As an introduction and a basis for
this description, a brief history of the Bonn~ville Unit is given,
including the objectives, purposes, and authority for construction
of the Unito Where possible, the various features of the Unit are
described in downstream order, or as water would flow through the
system from the source of water supply to points of use.
The Bonneville Unit area is located in central and northeastern Utah.
The portion of the Unit area east of the Wasatch Mountains is in the
Uinta Basin, a segment of the Colorado River Basin. The portion
west of these mountains is part of the Bonneville Basin, a segment
of the Great Basin. The Great Basin has no outlet to the sea. The
Bonneville Unit area forms an inverted L-shaped pattern which extends
west from the Green River, along the south flank of the Uinta Mountains to the Wasatch Front area, and south through the heart of Utah
from Salt Lake City. to and including the Sevier River drainage area.
This area encompasses an estimated 28,000 square mtles, or about a
third of the State of Utah. Portions of three National Forests-Ashiey, Uinta, and Wasatch--are included in the Bonneville Unit area
and comprise the major watershed area.
2.

Need for the Bonneville Unit
a.

General
With its abundant land and mineral resources, favorable location
and climate, and excellent labor force, Utah is in an unusually
favorable position for continued economic growth.
Use of the existing water supply has been the key to past development and is a limiting factor in the future progress and
development of the Central Utah Project area, as well as the
entire state. Water is essential for municipal, industrial,
agricultural, fish and wildlife, and water-oriented recreation
uses.
Utah, the second driest state in the nation, receives an average
of 13 inches or approx~ately 59 million acre-feet of water per
year through precipitation. About 97 percent of this prec~p~
tation is either beneficially consumed or wasted within the
state boundaries. Beneficial consumption results from evapotranspiration from forest range and dryland crop area (86%),
evapotranspiration from irrigated lands (3.5%), municipal and
industrial consumption (0.3%), and use on managed wetlands (0.6%).
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Nonbeneficial consumption occurs as evaporation from the Great
Salt Lake (5.0%), evaporation from fresh water lakes and streams
(1.5%), and evaporation and use by phreatophytes and unmanaged
wetlands (3.1%). An estimated 7.7 million acre-feet of water
(or 13 percent of the total precipitation) enters the three
major basins and constitutes the manageable water supply. The
Utah portion of the Great Basin yields approximately 4.5 million
acre-feet annually, the Utah portion of the Colorado River
Basin, 3 1 million acre-feet; and the Utah portion of the
Columbia Basin, only 0.05 million acre-feet. 18
0

During the past few years, different agencies have conducted
studies to further identify the existing manageable water supply, define present water use, and estimate projected future
water requirements withm de Great Basin area. These include
the following, in descending order of magnitude of area covered
by each study: (1) a Great Basin interagency study13b covering
portions of Nevada and Utah and small Qortions of Idaho and
Wyoming, (2) a Utah State water plan,19 which covers the state
of Utah, and (3) the Bonneville Unit plan 93 of the Central Utah
Project, which covers all or portions of 12 Utah counties located
in the heart of Utah. Table A-I gives data comparing related
areas covered by the three studies identified above.
The State Wate'r Plan 19 projects an annual increase in diversion
requirement of 2.8 million acre-feet and an annual increase in
consumptive use of 1.2 million acre-feet, by the year 2020. If
the growth of Utah is not to be curtailed, these needs must be
met. Since augmentation from outside the region is not expected
before the year 2020, existing Utah water supplies must suffice
during the interim. The report indicates that Utah will exert
sustained effort in three major directions to cope with the
water needs of the future. These are (1) continued efforts
toward more effective use of locally available water supplies
by better regulation and distribution, better utilization of
groundwater basins, water salvage, and planned reuse of water;
(2) developing the concept and the necessary physical works of
an integrated water system for the state, to permit the redistribution of water from areas of relative sufficiency to areas
of relative scarcity; and (3) improving the state's institutional
and m'a nagement structure so as to permit and encourage more effective use of the limited water resources.
The State Water Plan 19 states that the potential use for water
far exceeds the water supply and priorities for use will
eventually need to be established. At the present time, however, sizeable quantities of water are not being fully utilized
because of a lack of reservoir capacity to store and regulate
and a lack of conveyance facilities to transport the water supply to points of use.
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Table A-l
Great Basin ,Water Supply and Demand(lOOO Acre-Feet)--Comparison of Three Studies 19, 93, 136

Study (or Plan) and Area

Great Basin Study: 11
Bear River (includes Bear River
Drainage in Utah, Idaho and Wyoming)

Diversion Requirement !I
(by Year)
1965
1980
2020
2000

Water
Supply

Unsatisfied, Diversion
Requirement (by Year)
2020
1965
1980
2000

2130

2143

2282

2417

2591

13,

152

287

461

Great Salt Lake (includes Wasatch
Front and Great Salt Lake Desert
areas)

2544

2241

2401

2679

3302

0

0

135

758

Sevier Lake (includes Sevier River
Dra i nage and Cedar-Beaver areas)

1240

1397

1431

1488

1558

157

191

248

318

970

1513

1950

2320

2377

543

980

1340

1407

Great Salt Lake (includes Wasatch
Front area, 1.e., Weber and Jordan
River Drainages)

1800

1942

2310

2560

3001

142

510

760

1201

Sevier Lake (includes Sevier River
Drainage)

800

1037

1080

1095

1117

237

280

285

317

1750

769

814

937

1015

0

0

0

0

1338

1357

1421

1577

1926

19

83

239

588

' 925

1277

1279

1282

1286

352

354

357

361

282

283

283

344

0

37

37

98

State Water Plan: 1.1
Bear Ri ver (includes Bear River
Drainage in Utah)
~ ~-

- .- .-

Uinta Basin (includes Green River
Drainage in Utah)
Bonneville Unit Plan: ~/
Great Salt Lake (includes only Jordan
River Drainage of Wasatch Front area)
,Sevier Lake (includes Sevier -River
Drainage)
Uinta Basin (includes Duchesne
River Drainage only)

390

2/

!I Consumptive use is about half of the diversion requirement.

11
31

~I

11

The unconsumed portion is available for reuse
if facilities are available to meet the time, place, and quality requirements of the subsequent diversion.
Data taken from Water Resources, App. V, Great Basin Regional Comprehensive Framework Study,136
pages 86-88.
Data taken from Interim Report on State Water Plan,19 Staff Report No.6, pages 10 and 16.
Data taken from Bonneville Unit Definite Plan Report,93 continuing Bureau of Reclamation studies, and
studies of a Federal-State agency task force . The Bear River area is not included in the Bonneville Unit
plan.'
This water supply would be reduced by 149,000 acre-feet by 1980, which is the amount of the proposed
diversion from the Uinta Basin to the Bonneville Basin under the Bonneville Unit plan.
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b.

Municipal and Industrial Water Requirements
Although the first diversions of water in Utah were primarily
for irrigation, municipal and industrial uses are increasing
rapidly as Utah becomes more urbanized and industrialized
Municipal and industrial use now has the higher priority. 19
Historically, industrial development from the established agricultural base has occurred primarily along the Wasatch Front
area. (The Wasatch Front is, roughly, the densely populated
area along the western edge of the Wasatch Mountains from
Brigham City on the north to Santaquin on the south.) The 193070 annual growth rate for all of Utah has been about 1.9 percent,
compared to about 2.2 percent for the Wasatch Front area. The
trend in the rural counties for this same period has been a decrease in population of about 0.8 percent annually. As a result
of this growth pattern, more than three-fourths of Utah's population residffialong the Wasatch Front. This trend is expected
to continue, creating additional employment opportunities and
the need for an increasing amount of municipal and industrial
water, unless the trend is stopped or reversed.
Population projections are useful in estimating future growth
and the attendant municipal and industrial water requirements.
Population projections vary according to the basic data used and
the assumptions made o All projections made to date indicate a
positive growth rate for the State of Utah particularly during
j
the period 1970-2020. The Harline study18 was conducted for the
B~reau of Reclamation in 1964 by the Bureau of Economic and
Business Research of the University of Utah. This projection
was used in the Bonneville Unit Definite plan Report 93 because
it was the most current projection available at the time. Since
that tDne, several other projections have been made. The most
recent is a 1971-72 State of Utah study175 made by an interdisciplinary Federal-State agency task force brought together for
the express purpose of deriving an up-to-date population projec tion for the state. This population projection and others
(Fig. A-2) vary by about 1 million persons by the year 2020.
Since all projections indicate a substantial growth and a related
water requirement, the amount of water provided by the Bonneville
Unit could only supply the requirement for a specific time period,
depending on the actual population growth. For example, according to the 1966 Harline curve, Bonneville Unit water would be
required for Salt Lake County about 1972 and would satisfy the
requirements until about 1990. According to the more conservative 1971 OBERS curve, Bonneville Unit water would not be required until about 1980 and would fulfill the needs until about
2005
0

The projected water requirements by time frame, based on the
State of Utah (agency task force) population projection, are
given in Table A-2.
7

c.

Irrigation Water Requirements
According to Utah Facts,18 irrigation will continue to be the
major use of water in the future in terms of water diverted and
consumptive use. The major irrigation water need is for supplemental service to presently irrigated lands to stabilize existing
agricultural production and the development of full service to
new land areas to offset those lands being taken out of agricultural production by industrialization and urbanization. By
maintaining the existing agricultural base, adequate greenbelt
areas could be preserved. Stabilizing the farm economy also
reduces an outmigration trend from rural to urban areas. Development of Bonneville Unit water for irrigation purposes, as
discussed above, is in harmony with the planning principle of the
State Water Plan. 19 The plan states that sufficient water should
be provided, where financially possible, for (1) supplemental
water needs for those irrigated lands having a reasonably high
level of productivity or the irrigation of new good-quality lands
when such irrigation would stabilize and strengthen existing
farm units and communities and (2) to the extent that water is
available, the permanent irrigation of new lands in those areas
where the net return, considering all costs, would be the greatesto The State Water plan also recognizes the temporary interim
u~e of water for irrigation until needed on a permanent basis
for municipal and industrial use. The projected requirement for
irrigation by time frames and the amount that could be supplied
by the Bonneville Unit, according to the Bonneville Unit Plan,93'
is included in the totals given in Table A-2.

d.

Water Requirements for Managed Wetlands and Wildlife Habitat
The Bonneville Unit plan was formulated recognizing the desirability of maintaining wildlife habitat and the related water
requirements.
As the population of Utah and the surrounding area increases,
outdoor recreational opportunities, including fishing and hunting, will need to be increased to meet the demands of both residents and nonresidents. Some of these increased demands would
be satisfied by the Bonneville Unit through the development of
reservoirs and associated recreational facilities and wildlife
management areas.
In the area along the Wasatch Front, these demands cannot be
satisfied locally and would require some travel to other areas
where the opportunities exist. The projected water requirement
for wetland uses for the area of the Bonneville Unit by time
frame is included in the total requirement shown in Table A-2.
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Table A-2
Diversion

Requireme~ts

Bonneville Unit Area

......

(1,000 Acre-feet) Satisfied by the Bonneville Unit
Req. Satisfied Remaining Unsatisfied
Uns~tisfied Diversio?
Reauiremen t ~by Year)1:. by B~nn~J ille
Diversion ReQ.(by ~ar)
196'5 1980 · 2000 2020
2020
Un~t 1965 1980 2000

Great Salt Lake (includes only the·
Jordan Rive!." Drain.qge of th~
~asatch Front area)

19

83

Sevier ~ke (includes Sevier River
Drainage)

352

354

357

361

0

37

31

98

371

474

588

239

255

301'

19

0

0

333

352

324

327

331

0

9

9

70

371

333

336

._ ~J34

o

Uinta Basin (includes Duchesne River
Drainage only)
'!'otnls

~

633

--

---

1047

28
_ .~. ·313___~_.~

--- .

--~-

-

~- - -

1/ Inclvdes water requirements for irrigation, municipal and industrial, and existing wetland
us"Zs (talr.en from Table A-1) .
2/ Part of Bonneville Unit supply assumed to be available by 1980.
3/ Rep=esents only about 10 percent of the diversion requirement; however, this amount would
a1To~ flexibility in the Sevier River system that would permit a more efficient use of the total
Yater supply of the basin.

e.

Need for Electrical Energy
Since 1938, the demand for electrical energy in Utah has more
than doubled each decade. Use of electricity has increased in
the state from less than 800 million kilowatt-hours in 1938 to
more than 6 billion kilowatt-hours in 1968. The corresponding
capacity requirements for this same period increased from about
150,000 kilowatts to more than 1,000,000 kilowatts. The constantly increasing load resulting from population and industrial
growth and from a more widespread use of electricity will require
new generating capacity. The Bonneville Unit would produce 320
million kilowatt-hours of "clean" electrical energy from hydroelectric pawerplants having an installed capacity of 133,500
kilowatts.

3.

Bonneville Unit Plan
a.

Objectives
The primary objective of the Bonneville Unit is to supply a
portion of the present and projected needs of the Unit areas as
economically as possible and in an environmentally acceptable
and socially approved manner. More specifically, the objectives
are to ac.complish the following.

b.

(1)

Supply existing and projected water requirements in harmony
with the State Water plan and county master plan objectives.

(2)

Help stabilize the agricultural base and reduce the outmigration from rural to urban areas.

(3)

Provide new and enhance existing recreational opportunities.

(4)

Provide area redevelopment benefits within the Unit for
economically depressed areas where under-employment exists.

(5)

Provide flood-control benefits in areas where flooding is
still a problem.

Purpose and Brief Description
The Bonneville Unit would include developments in both the
Uinta and Bonneville Basins, with a diversion of water from the
sparsely populated Uinta Basin to the more densely populated,
water-deficient Bonneville Basin. Usable water supplies would
be increased in the two basins by means of regulatory storage
works and conveyance facilities. These facilities would include
10 new reservoirs and the enlargement of two existing reservoirs;
more than 140 miles of major new aqueducts, three powerplants,
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nine pumping plants, about 13 miles of dikes, and 157 miles of
pipe drains. Evapor.ation losses from Utah Lake would be reduced
by diking Provo and Goshen Bays.
About 313,000 acre-feet of water would be made available annually
by the Bonneville Unit for the following purposes:
High quality municipal and industrial
Supplemental and full-service irrigation
(at point of diversion)
streamf10ws for fishery
Total

Acre-feet
99,000
207,500
6,500
313,000

Of the total above, 164,500 acre-feet would be developed in the
Uinta Basin by the Strawberry Aqueduct and Collection System,
including the enlarged Strawberry Reservoir, and the Starvation
Reservoir Complex. The balance of the supply (148,500 acre-feet)
would be developed in the Bonneville Basin through the diking of
Utah Lake and the resulting savings in evaporation and through
the capture and reuse of return flows and floodwater in other
potential Bonneville Unit reservoirs.
Of the 164,500 acre-feet of water developed in the Uinta Basin,
an average of 21,400 acre-feet per year would be used within
that basin for irrigation, and 6,500 acre-feet/would be released
to maintain minimum fishery flows in Rock Creek and the Strawberry Rivero The balance of 136,600 acre-feet would be diverted
via the Diamond Fork Power System to the Bonneville Basin. An
average of 9,600 acre-feet would be released info Utah Lake to
supplement Bonneville Unit supplies in the lake; 9,000 acre-feet
would be delivered for municipal and industrial use in southern
Utah County and Juab County; and the remaining 118,000 acre-feet
are scheduled for supplemental and new irrigation in southern
Utah Valley, Juab Valley, and the Sevier River Basin.
About 105,000 acre-feet of the Bonneville Unit water developed
in the Bonneville Basin would be realized through reduced evapo~
ration on the diked Utah Lake and reduced evapotranspiration in
the Provo and Goshen Bay areas. About 76,000 acre-feet of this
amount is attributable to Goshen Bay, and the balance of 29,000
acre-feet would came from Provo Bay. Under the proposed plan
of agricultural development of the bay, about 22,000 acre-feet
of the 29,000 would be consumptively used for this purpose.
Bureau of Reclamation water supply studies show that the remainder
of the Bonneville Basin supply would come through the capture and
reuse of Bonneville Unit return flows in Utah Lake and in Mona
and Sevier Bridge Reservoirs.
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The bulk of the water supply developed through the diking of
Utah Lake would be transferred by exchange to the proposed
Jordanelle Reservoir, mainly for municipal and industrial use
in Utah and Salt Lake Counties. This would be accomplished by
withholding the high flood flow and part of the winter flow of
the Provo River in Jordanelle and Deer Creek Reservoirs and
replacing it with Bonneville Unit water in Utah Lake.
In the interim, before the Goshen Bay Dike is completed, part
of the irrigation releases scheduled for the southern areas of
the Bonneville Unit would be delivered to Utah Lake to accomplish
the replacement for exchange.
An additional low-quality industrial supply which is not part of
the 313,000 acre-feet of Bonneville Unit water discussed above
would be developed by the Lampton Reservoir on the Jordan River.
Water supply operation studies prepared by the Bureau of Reclamation show that a 45,000-acre-foot active capacity reservoir
could regulate Bonneville Unit return flows and firm up an additional supply of 172,000 acre-feet of low-quality water for use
on the lower Jordan River System.
c.

Changes in the plan Since publication of the Definite Plan Report
The Definit~ Plan Report 93 dated August 14, 1964, is the basis
for appropriation of funds and the construction of the Bonneville
Unit. Since that time, several changes have been made in the
plan as a result of additional study and through cooperative
planning with State and Federal agencies o All of the changes
were designed to improve the Bonneville Unit, and some would
definitely reduce adverse environmental impacts. The changes
are described in the following paragraphs to show the relationship of the plan described herein to that of the Definite Plan
Report. These changes have all been included 'in the official
plan, except for the addition of Lampton Reservoir, which is
pending.
(1)

Supplemental irrigation service would be extended to the
Sevier River Basin in lieu of service to a portion of the
full-service irrigation lands in the Mona-Nephi and MosidaElberta areas. In April 1957" the Utah Water and Power
Board (presently the Utah State Division of Water Resources)
passed a resolution recommending that this change in allocation of irrigation water be effected. This resolution is
in harmony with the Division's objectives as stated in the
State Water Plan. 19 Detailed study of this proposal indicated that the change was economically justified.
This change would reduce the full-service area of the
Bonneville Unit from 43,740 acres to 32,900 acres, eliminate
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the West Mona Canal and laterals, and reduce the capacity
and length of Elberta Canal, Mona-Nephi Canal, Mosida Canal
and pumping plants, and associated laterals. The supplemental service area would increase from 112,790 acres to
213,170 acres, and the Nephi-Sevier Canal would be constructed to deliver the water to the Sevier River Basin. With
this modification, Mona Reservoir enlargement would be
reduced by about 8,000 acre-feet and the water surface elevation lowered by about 2 1/2 feet. No new facilities would
be required to regulate and distribute the water to points
of use within the Sevier River Basin.
(2)

The potential municipal and industrial water supply would
be increased from 79,000 acre-feet to 99,000 acre-feet,
with the additional supply allocated to Salt Lake County.
To develop the additional supply, a larger Jordanelle Reservoir would be required. The height of Jordanelle Dam would
be increased by about 50 feet and the crest lengthened by
about 500 feet. The capacity of the reservoir impounded by
the larger dam would be 320,000 acre-feet, compared to the
originally planned capacity of 170,000 acre-feet
The
larger Jordanelle Reservoir would provide holdover capacity
for the existing public water system and allow an additional
24,000 acre-feet of water from Salt Lake County streams,
local groundwater sources, and the Provo River Project to
be used on a firm basis, without expensive storage on the
frontal streams. Use of more of the Provo River flows
stored at Jordanelle Reservoir for municipal and industrial
purposes would reduce the Bonneville Unit yield of Utah Lake
and necessitate a 3,530-acre reduction of land served in the
Mosida area. This would further reduce the full-service area
of the Bonneville Unit from 32,900 acres to 29,370 acres.
o

(3)

The Pelican Point Pumping Plant and Canal was eliminated
from the plan. Pelican Point pumping plant was planned to
assure that the present Utah Lake Water Users could be supplied water from the lower 3 feet of storage capacity in
the lake during drought years. This water has not been re'quired since 1935, and it probably won't be needed in the
future. The parties involved are making efforts to stabilize the lake to the extent that the water from the lower
3 feet of storage capacity would not be used.

(4)

Lampton Dam and Reservoir, with a 48,000-acre-foot capacity,
has been added to the plan to store and regulate return
flows and Utah Lake spills for a low-quality industrial
water supply.

(5)

Hobble Creek Diversion Dam and settling pond and the Springville Bypass Canal were added to the plan to divert flood
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flows in excess of 600 second-feet and convey them around
Springville and subsequently into the Provo Bay Bypass for
delivery into Utah Lake.
(6)

The Currant Creek Road would be located on the east side
of Currant Creek Reservoir, rather than the west side. The
road relocation, although 3 1/2 miles longer, was recommended
by the Forest Service to serve the recreation needs more
adequately.

(7)

The Rock Creek Road and the portion of Currant Creek Road
located in the National Forest would be constructed to a
higher design standard, with a 24-foot surface, rather than
an l8-foot surface.

(8)

The active capacity of Upper Stillwater Reservoir would be
31,600 acre-feet, instead of the 25,000 acre-feet proposed
originally, to provide minimum fishery flows. Upper Stillwater Dam would be a rockfill structure with an asphaltic
. concrete membrane, rather than the rolled earth- and rockfill structure originally planned. This change in plan was
made on the basis of a favorable cost comparison completed
in January 1973 and as a result of a suggestion made by the
Forest Service and others. This change would eliminate or
greatly ' reduce the need for embankment material from a
borrow area below the dam which would conflict with potential recreational development.

(9)

The proposed . alinements of Hades and Rhodes Tunnels have
been changed (1) to move the inlet portal of Hades Tunnel
away from the rocky cliff and effect a better connection
with the North Fork Siphon, (2) to eliminate most of the
Wolf Creek Pipeline, (3) to relocate both portals of
Rhodes Tunnel to less conspicuous sites, (4) to reduce
the amount of access roads required, and (5) to facilitate
disposal of the tunnel spoil. These changes were made as
a result of field inspection with the Forest Service and
others.

(10)

The Starvation Dam was located further downstream than was
planned originally, resulting in a decrease in the length
of feeder canal facilities required.

(11)

Other changes, such as relocation of various features of
the Dyne Powerplant system and the Wasatch Aqueduct, are
being considered. .
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4.

,!!?='i e f H1.'story of the Central Utah ProJ'ect
a.

General
The Central Ut~h Project consists of six proposed units as shown
in Figure A-3. Four of these units--Vernal, Jensen, Upalco, and
Bonneville--constitute the initial phase. The ultimate phase
is composed of the Uintah Unit and the much larger Ute Indian
Unit. The Vernal, Jensen, and Upalco Units of the initial phase
wouid all be located in the Uinta Basin. The Bonneville Unit
involves the diversion of water from the Uinta Basin to the
Bonnevill.e Basin and associated developments in each basin.
Work on the Vernal Unit has been completed, except for project
drains which are under construction and partially completed. An
environmental review of the Vernal Unit drains dated March 12,
1971, was prepared and circulated to interested cooperating
agencies. On the basis of the review, it was concluded that
this work did not constitute a major Federal action significantly
affecting the environment; therefore, an environmental statement
for the drains would not be required. The environmental review
is available for inspection at Bureau of Reclamation offices in
Provo and Salt Lake City, Utah.
Other units of the initial phase of the Central Utah Project
have all been authorized. Construction funds have been scheduled
to begin preliminary construction work on the Jensen Unit during
1975. Advance planning studies are continuing on the Upalco Unit,
with proposed construction awaiting funding by Congress.
The Uintah ,Unit of the ultimate phase would also be located in
the Uinta Basin. This Unit has been conditionally authorized,
pending completion of a feasibility study. Feasibility studies
are in progress on the Ute Indian Unit, which would be essentially
an enlargement and expansion of the Bonneville Unit, in that the area
of the Bonneville Unit would be covered by the Ute Indian Unit.
It would include an additional transbasin diversion from the
Uinta Basin to the Bonneville Basin, with a lower elevation replacement of most of this water from the Green River.
Environmental statements will be prepared on these units as
planning proceeds.

b.

History of Investigations and Construction
Investigation work on the Central Utah Project began soon after
the turn of the century under the Reclamation Act of 1902. The
Strawberry Valley Project, with Strawberry Reservoir as its key
feature, was a forerunner of a larger central Utah development
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soon to be envisioned. Strawberry Reservoir was completed in
1913, and as early as 1919 local municipal and agricultural water
users and other leaders who recognized future water requirements
in central Utah began considering the possibility of expanding
the existing Strawberry Valley Project.
From 1939 to 1943, a reconnaissance investigation of the Colorado
River-Great Basin Project was conducted by the Bureau of Reclamation pursuant to a contract between the United States of America
and the State of Utah, dated July 1, 1939. The plan for this
project included the transbasin diversion of 1,000,000 acre-feet
of water annually from the Green River in the Colorado River
Basin to the Great Basin.
Investigations on obtaining additional water for the Strawberry
Valley Project were begun in the spring of 1945. During the
course of these studies, the plan was expanded to cover essentially the same area that was considered in the Colorado RiverGreat Basin Project, and the name Central Utah Project was given
to the proposal. Results of the studies were cont~ined in a
project-planning inter~ report of September 1945. 1
The report included a reconnaissance-type plan which provided
fO,r the exportation of about 600,000 acre- feet of water from the
Colorado River Basin to the Bonneville Basin. Strawberry Aqueduct would intercept 11 streams on the south flank of the Uinta
Mountains and convey the water by gravity flow to the Strawberry
Reservoir, which would be enlarged to a capacity of 1,900,000
acre-feet. Echo Park Reservoir, with a capacity of 6,400,000
acre-feet would be constructed on Green River. Water delivered
from this reservoir through the 132-mi1e Echo Park Aqueduct
would be used for replacement of water diverted from the Uinta
Basin and for supplemental irrigation of lands in the basin.
Eight powerp1ants were planned, with a total installed capacity
of 347,000 kilowatts.
A project office was established in Spanish Fork in 1946, and
feasibility investigations were continued for the next several
years. Results of these' investigations were compiled in a
feasibility report released in 1951. 92 This report was widely
circulated and was the basis for authorization of the initial
phase of the Central Utah Project in 1956 as a participating
project with the Colorado River Storage Project. The plan for
development was similar to that reported in the 1945 reconnaissance report, with some refinements and modifications. Echo
Park Dam was deleted; Strawberry Aqueduct was reduced in length
to 37 miles, extending from Strawberry Reservoir to Rock Creek;
Strawberry Reservoir was reduced in size; and local water development in both the Bonneville Basin and the Uinta Basin was
increased.
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Following the 1956 Congressional authorization, work began on
the detailed investigations of the project. In 1960, the Project
office was moved" from Spanish Fork to Provo. The Bonneville Unit
Definite Plan Report9~ was published in August 1964. It contains
the results of many years of comprehensive planning. This report
was approved by the Commissioner of the Bureau of Reclamation on
November 5, 1965. The project lands were certified on December 28,
1965, by the Secretary of the Interior. The project plan was
basically the same as that contained in the 1951 feasibility report, with some modifications.
The features of the Bonneville Unit are in various stages of
planning and construction. Starvation Reservoir· Complex, the
relocation of U.S. Highway 40 over Starvation Reservoir, Water
Hollow Tunnel, Bottle Hollow Reservoir and Recreation Complex,
the Water Hollow and Layout access roads, Stillwater Tunnel out-~
let portal access road, a portion of Currant Creek access road,
and the relocation of U.S. Highway 40 around Strawberry Reservoir
have been completed. Currant and Layout Tunnels, Soldier Creek
Dam and appurtenant works (Strawberry Reservoir enlargement), and
two sections of the Jordan Aqueduct are presently under construction. All other features of the Bonneville Unit are scheduled
for future construction.
c.

Authority for the Unit
Construction of the Bonneville Unit as part of the Central Utah
Project's initial phase was authorized by an act of April 11,
1956 (70 Stat. 105). The initial phase was approved as a participating project of the Colorado River Storage Project. Authority to investigate and prepare the associated reports for the
Bonneville Unit is provided by the Federal Reclamation Laws
(act of June 17, 1902, 32 Stat. 388, and acts amendatory thereof
or supplementary thereto, particularly the Colorado River Storage
Project Act, mentioned above). A rep~ent contract with the
Central Utah Water Conservancy District was approved December 28,
1965, and was validated in the Fourth Judicial Court of Utah on
February 17, 1966. The first financial allotment for the Bonneville Unit was made by the U.S. Congress on October 28, 1965,
and actual construction began on Starvation Dam and Reservoir
on March 29, 1967.

d.

Establishment of an Operating Agency
Early in the planning for the Bonneville Unit, the need was recognized for a conservancy district to be organized to represent
the people of the project area. Petitions were signed in seven
counties for the creation of the conservancy district. The
Central Utah Water Conservancy District (CUWCD) was established
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as a legal agency on March 2, 1964, by order of the Fourth
Judicial Court of Utah. The seven original counties included in
the district were Duchesne, Juab, Summit, Wasatch, Uintah, Salt
Lake, and Utah Counties. Three years later (1967), all or part
of five additional counties petitioned to join the Central Utah
Water Conservancy District. These counties are Garfield, Millard,
piute, Sanpete, and Sevier Counties. In May of 1967, the district
approved the inclusion of the five additional counties, and this
action was ratified by the Fourth Judicial Court of Utah in June
of the same year o
Repayment contract No. 14-06-400-4286, dated December 28, 1965,
between the United States and the Central Utah Water Conservancy
District, was validated by the Fourth Judicial Court of Utah on
February 17, 1966. The people of the conservancy district endorsed the repayment contract for the Bonneville Unit and its
proposed plan for construction by a general election on
December 14, 1965. The total vote was about 13 to 1 in favor of
the project. Only Uintah County failed to endorse the repayment
contract by a majority vote.
The contract covers the repayment by the conservancy district of
an obligation of $130,673,000 (with provisions for an increase),
plus interest on the unpaid portion of this obligation for water
used for municipal and industrial purposes. It also provides
for the conservancy district to assume responsibility for the
care, operation, and maintenance of project facilities. Under
the contract, a development block notice would be issued by the
United States to the district as water becomes available for
sale. The notice would describe the uses to be made of the
water, the repayment obligation assigned thereto, annual rates
of payment, and the repayment period.
Development Block Notice No. 1 (Duchesne area) was issued to the
conservancy district on June 19, 1970. This notice was for
21,400 acre-feet of irrigation water from Starvation Reservoir.
It covered a 4-year development period and provided for an
initial payment of $18,620 in 1975. Since receiving Block
Notice No. 1 and authority from the repayment contract, the conservancy district has received petitions for the allotment of
13,822 acre-feet of irrigation water from water users in the
Duchesne River area.
The district
of municipal
Basin. This
be issued in

has also received some petitions for the purchase
and industrial (M&I) water for use in the Uinta
water would be covered by an M&I block notice to
the near future.

On June 10, 1971, the Salt Lake County Water Conservancy District
petitioned the Central Utah Water Conservancy District for a
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perpetual allotment of 50,000 acre-feet of water annually from
the Bonneville Unit. The initial delivery was requested during
calendar year 1974, and the total allotment would be used by
about 1990. An order approving the petition of the Salt Lake
County Water Conservancy District was executed by the Central
Utah Water Conservancy District on June 29, 1971. The petition
was also signed by the Regional solicitor and by the Regional
Director of the Bureau of Reclamation, as authorized representatives of the Secretary of the Interior.
e.

Bonneville Unit Water Rights and Contractual Commitments
(1)

Water Rights
In the investigations for the Bonneville Unit, the clarification and definition of existing Indian and non-Indian
water rights and water requirements in the Duchesne River
service area was prerequisite to contractual arrangements
and final planning for both further local development of
water resources and for exportation of water from Duchesne
River tributaries to the Bonneville Basin. Generally, the
Uinta Basin streams are over-appropriated in the later part
of the irrigation season. Consequently, flood flows or high
flows stored for late season use are extremely valuable.
Usually, water diversion requirements are much greater than
supplies available for diversion, except during periods of
high flows.
The Bureau of Reclamation and other Federal, State, and
local sponsors of the Central Utah Project recognized the ¥
need for an appropriate water-rights application for the
Central Utah Project. Therefore, on September 4, 1946, the
Bureau of Reclamation filed Application No. 18043 with the
State Engineer, covering the appropriation of water for both
the initial and ultimate phases of the Central Utah Project.
The application sought to appropriate 800,000 acre-feet of
water from lakes, streams, and proposed reservoirs in the
Uinta Basin along the proposed Strawberry Aqueduct from
Brush Creek on the east to Strawberry Reservoir. Strawberry Reservoir was to be enlarged from its present active
. capacity of 270,000 acre-feet to an active capacity of
1,370,000 acre-feet. Application No. 18043 covered all of
the reservoirs and points of diversion along the collection
system and lands in the Bonneville Basin, but it did not
cover lands in the Uinta Basin or reservoirs to distribute
the water. The Bureau of Reclamation requested that the
State Engineer delay action on this application until the
definite plan report for the Bonneville Unit was completed
and the conservancy district was organized.
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shortly after Application No. 18043 was filed, the Governor
of Utah withdrew the Uinta Basin streams (tributaries to the
Green River) from further appropriation of more than 5
second-feet. The Governor made this withdrawal proclamation
on December 19, 1946, as authorized under Section 73-6-1 of
the water laws of Utah, which states:
"For the purpose of preserving the surplus and
unappropriated waters of any stream or other
source of water supply for use by irrigation
districts and organized agricultural water users,
or for any use whatsoever, when in the judgment
of the Governor and the State Engineer the welfare of the State demands it, the Governor by
proclamation may, upon the recommendation of
the State Engineer, suspend the right of the
public to appropriate such surplus or unappropriated water o"
The purpose of this withdrawal was to allow time to develop
plans for the use of ~art of Utah's share of the water of
the Colorado Ri vero 16
An action initiated by the Utah State Engineer (Civil
Case No. 3070) is currently pending before the Fourth
Judicial District Court of the State of Utah, in and lor
Duchesne County, for the adjudication of all surface and
groundwater rights in the Uinta Basin. On March 20, 1956,
the court ordered the State Engineer to make a proposed
determination of water rights in connection with this
action. In making such a determination, the State Engineer
is required to permit each water user to submit a claim for
the amount of water which he considers he is entitled to
use. The State Engineer is also required to prepare maps
showing the land covered by water rights, determine acreage,
review the use of water, determine diversion requirements,
and present the findings to the court. Considerable prog' ress has been made in these adjudication proceedings, but
the final determination has not been presented to the court. '
On November 2, 1964, the Governor of Utah signed an order
restoring the right of appropriation of water from streams
within the Uinta Basin. This proclamation was published
in all of the local newspapers and became effective
December 7, 1964. Since plans for the initial phase of
the Central Utah Project were nearing completion, the State
Engineer had recommended that the Governor should restore
the right of appropriation at that time o 167
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During the period of publication, 10 applicati.ons were deposited with the State Engineer's office. The hearing
required by statute prior to establishing the priorities
to be assigned these applications was held at Duchesne on
December 21, 1964, and in Salt Lake City on December 22,
19640
The Bureau of Reclamation filed five applications during
the period of publication, including Application No. 36639
for the Bonneville Unit of the Central Utah Project. The
purpose of this application was to appropriate up to
500,000 acre-feet of water from the Strawberry and Duchesne
Rivers for storage in Starvation Reservoir and from sources
along the Strawberry Aqueduct for storage in Strawberry
Reservoir. Other reservoirs would be built as needed to
regulate the water and operate the project. The water would
be used for domestic, municipal, power, stock watering, and
other uses and for irrigation as a supplemental and new supply. This application was approved June .17, 1965, and has
a priority date of November 19, 1964 (12:00 noon). The
Bureau of Reclamation proposes to construct and operate the
Bonneville Unit under the water right obtained from Application No. 36639.
During its early planning, the Central Utah Project was
faced with a confusing array of water rights and waterrights problems ·in the Uintah Basin. In the early 1960's,
it was concluded that the best way to solve the Duchesne
River area problems would be by operat·ion of a "grass-rootstype" conunittee. To accomplish this, the Duchesne River
Area Study Committee was organized April 4, 1961. It consisted of representatives from the Bureau of Indian Affairs,
the Ute Indian Tribe, the Upper Colorado River Commission,
the Utah Water and Power Board, the Bureau of Reclamation,
and non-Indian land owners o
In general summary, the committee studies included (1) a
review of basic water supply records and correlations, (2)
an inventory of land and water rights, (3) a determination
of diversion requirements and return flow patterns, (4) an
appraisal of water quality at various points along the
Duchesne River, and (5) preparation of simulated operation
studies to appraise the probable water use in the Duchesne
River area without the Central Utah Project and the potential
use' with the project. The studies showed that the Indian
lands which are irrigated or recommended by the committee
for irrigation development concurrently with the Bonneville
Unit do not need supplemental water because of a superior
water right and an adequate direct flow supply. Non-Indian
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lands in the Duchesne River area, depending on the priority
of individual water rights, were in need of a supplemental
supply, especially in the latter part of the irrigation
season.
The Duchesne River Area Study Committee summarized its
studies, conclusions, and recommendations in a report dated
April 1962.170 The committee recommended (1) that the
Indians agree to limit their development to the acreage set
forth in the report; (2) that certain applications before
the State Engineer to appropriate large quantities of water
from the Duchesne River and tributaries be subordinated to
water rights for the Central Utah Project, and (3) that the
committee report mentioned above be accepted as a basis for
planning the Central Utah Project development. Thus, the
study committee report and recommendation became the basis
for final planning of the Bonneville Unit in the Uintah
Basin and the exportation of water to the Wasatch Front.
They also became the basis for the Indian Deferral Agreement.
(2)

Deferral Agreement with Indians
On September 20, 1965, Contract No. 14-06-W-194 was executed
among the United States (Bureau of Reclamation and Bureau
of Indian Affairs), the Ute Indian Tribe, and the Central
Utah Water Conservancy District. In this agreement, the
non-Indian parties recognized the Indian lands totaling
36,450 acres as served or to be served from the Duchesne
River and the Indians agreed to defer development of 15,242
acres of nonirrigated land. On accepting this recommendation, tribal representatives enphasized that the development
was being deferred, not abandoned.
Although the deferral agreement with the Ute Tribe provides
only for the deferral of irrigation of 15,242 acres of land
involved with the Bonneville Unit, it is expected that similar land totaling 8,380 acres to be served from Lakefork
River under the Upalco Unit and 5,496 acres to be served
from the Uintah River under the Uintah Unit of the Central
Utah Project would also be deferred. Agreements similar to
the one for the Bonneville Unit would be negotiated with
the Ute Tribe and the conservancy district for the Upalco
and Uintah Units. Altogether, the Ute Indian Tribe would
defer irrigation service for about 29,118 acres of land.
This deferral agreement permits construction of the Bonneville Unit of the Central Utah Project without objection
from the Ute Tribe or the Bureau of Indian Affairs. It was
agreed that irrigation of Indian land would be deferred
until develop":nent of the Ute Indian Unit of the u1 timate
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phase of the Central Utah Project. It was agreed that the
year 2005 would be the maximum date of deferral or equitable
adjustment would have to be made to permit the immediate
Indian use of water so deferred. It was further agreed
that facilities would be provided to mitigate for losses of
fish, wildlife, and recreation on the lands owned by the
Ute Indian Tribe o The mitigation would include the
following:
(a)

A minimum of 25 second-feet of water will be provided
in Rock Creek at the reservation boundary.

(b)

Waterfowl management areas will be established along
the Duchesne River.

(c)

The operation and maintenance of the recreation,
fishery, and wildlife features of the Midview Reservoir will be transferred to the Ute Indian Tribe, and
a minimum fishery pool will be maintained in the
reservoir.

(d)

Fishing lakes aggregating approximately 800 surface
acres will be constructed on Indian lands, with site
locations and cost estimates to be provided on the
basis of further studies by the Bureau of Sport
Fisheries and Wildlife and with cost not to exceed
$2 million, to be funded under the provisions of
Section 8 of the Act of April 11, 1956.

The agreement provides that the Indian water supplies may
be converted to other than agricultural uses, such as
municipal and/or industrial purposes o Such a conversion
appears acceptable in the interest of economic growth in
the Uintah Basin, with the understanding that the total
water to be used by the Indians will not exceed the
equivalent of 4.0 acre-feet per acre for the acreages from
which the water is converted. The diversion allowance of
4.0 acre-feet per acre was adopted by the Duchesne River
Area Study Committee after consulting with the State
Engineer. The committee also concluded that poor quality
.irrigation water in the lower Duchesne River would necessitate moving the points of diversion upstream to the
vicinity of Bridgeland or near the Duchesne Feeder Canal
diversion.
(3)

Congressional Recognition of Deferral Agreement
The act to authorize the construction, operation, and
maintenance of the Colorado River Basin Project (S. 1004)
authorized the Uintah Unit of the Central Utah Project,
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contingent on a determination of its feasibility. The act
also authorized planning for the Ute Indian Unit of the
central Utah Project. This act stated the following, under
Title V, Section 50l(a):
" ••• that the planning report for the Ute Indian
Unit of the Central Utah participating project
shall be completed on or before December 31, 1974,
to enable the United States of America to meet
the commitments heretofore made to the Ute Indian
Tribe of the Uintah and Ouray Indian Reservation
under the agreement dated September 20, 1965
(Contract numbered l4-06-W-194) ••• "
(4)

Midview Exchange Agreement
The Bureau of Reclamation constructed the Midview Dam and
Reservoir, Duchesne Diversion Dam, Duc4esne Feeder Canal,
and Midview Lateral as part of the Moon Lake Project.
One of the original purposes of this project was to make
an exchange of water with the Uintah Indian Irrigation
Project operated by the Bureau of Indian Affairs. Certain
water rights (75,214.8 acre-feet per year) in the Lake Fork
River were decreed to the United States for the use of, and
as trustees of, the Indians of the Uintah and Ouray Reservation, Utah (The United States of America et al. v. Drl
Qulch Irrigation Company et al., U.S. Dist. Ct. of Utah,
Docket #4418, dtd. March 16,1963), under a priority that
antedated October 3, 1861.
After years of negotiation an "Agreement among the United
States, Moon Lake Water Users Association, and the Ute
Indian Tribe of the Uintah and Ouray Reservation providing
for Water Right Exchanges and Transfer of Irrigation
.
Facilities" was made on November 16, 1967 (Contract No.
14-06-400-4822). Under this agreement, a sufficient amount
of this decreed water to serve 10,000 acres of land was
transferred from the Bureau of Indian Affairs to the Bureau
of Reclamation for use of the Moon Lake Project.
The Moon Lake Water Users Association (acting under a repayment contract with the United States, dated June 22, 1934)
and the Bureau of Reclamation agreed in paragraph 8 of the
November 16, 196~ exchange agreement:
" ••• to transfer to Indian Affairs the jurisdiction
of the right, title, and interest in and to the
Midview Dam and Reservoir, Duchesne Diversion Dam,
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Duchesne Feeder Canal, and Midview Lateral
together with all facilities and property
appurtenant thereto and Indian Affairs will
henceforth, as part of the Uintah (Indian
Irrigation) Project operate and maintain
such facilities including the making of
necessary replacements without expense to
either Reclamation or the Association except
as provided in Article 9. Title to the
facilities so transferred shall remain in
the United States until Congress otherwise
provides. Such transferred works shall
become part of the project works of the
Uintah Project."
Paragraph 14 of this agreement deals with recreation, fish,
and wildlife as follows:
"Reclamation and the Association will not retain
any responsibility or rights of administering for
recreation, fish, and wildlife programs or any
other multi-purpose uses available on the facilities to be transferred as described in Article 2
above. It is understood and agreed 'that the Ute
Tribe will be granted by Indian Affairs the exclusive management of the recreational, fish, and
wildlife uses at Midview Reservoir o "
The agreement, having the prior approval of the Secretary
of the Interior, was executed by the Commissioners of
Reclamation and Indian Affairs, the chairman of the Uintah
and Ouray Tribal Business Committee, and the President of
the Moon Lake Water Users Association, with attesting
witnesses.
Subsequently, the Bureau of Indian Affairs has operated
Midview Dam and Reservoir as a part of the Uintah Indian
Irrigation Project.
After this agreement, the Bureau of Indian Affairs granted
the tribe the exclusive management of recreational and fish
and wildlife uses in the Midview Reservoir below the contour
elevation of 5,260 feet, the normal high water line of the
reservoir, and such shoreline area as necessary to accomplish the purpose of the grant, by an agreement dated
March 4, 1968.
The project plan for the Central Utah Project, Bonneville
Unit, supports the Midview Exchange of the Moon Lake Project.
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The Midview Reservoir is not part of the Bonneville Unit;
however, Starvation Reservoir is included therein. Section
8 of the Colorado River Storage Project Act authorizes and
directs the Secretary of the Interior
to investigate, plan, construct, operate,
and maintain facilities to mitigate losses of
and improve conditions for the propagation of
fish and wildlife. The Secretary is authorized
to acquire lands for the construction, operation,
and maintenance of the facilities herein provided,
and to dispose of them to Federal agencies by
lease, transfer, exchange, or conveyance upon such
terms and conditions as will best promote their
development and operation in the public interest."
H •••

In furtherance of these objectives, the Secretary of the
Interior has had Starvation Reservoir constructed, with
11,600 acre-feet of water annually held to support the
Midview Exchange and has approved transfer of water rights
and facilities of the Midview Reservoir to the Bureau of
Indian Affairs to be used by the Ute Tribe and the Uintah
Indian Irrigation Project.
Without the Bonneville Unit, the Midview Exchange may
eventually have to be discontinued as the Duchesne River
water that is being used for the exchange is put to use
on other lands under prior rights claimed by the Indians.
Starvation Reservoir will permit a continuation of the
exchange and thus assure the Moon Lake Project ' of continued use of Lakefork River water.
(5)

Kaiparowits Power Project
Contract No. 14-06-5139, dated October 2, 1969, covers the
purchase of water from the Colorado River for cooling purposes for a proposed thermal-electric plant in Utah near
Lake Powell. The contract was between the United States
and the contractor, consisting of the Resources Co~npany,
the Associated Southern Investment Company, and the New
Albion Resources Companyo Negotiations between the contractor and the Central Utah Water Conservancy District
have resulted in this agreement giving limited water-right
priorities to the contractor.
The agreement provides the contractor with a first priority
of up to 102,000 acre-feet of water annually from Lake
Powell through the year 2010. Thereafter, by periodic
step reductions, the annual quantity would be gradually
reduced to the end of the year 2030. After the year 2030,
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the contractor's right to Colorado River water would be
secondary to the Central Utah Projects' right to the water
for development of the ultimate phase of that project.
5.

Interrelationship of the Bonneville Unit with Other Developments
a.

Units of the Central Utah Project
The Colorado River Storage Project Act authorized the construction of four large storage units and 11 participating projects,
including the initial phase of the Central Utah Project. All
of these projects would develop water of the Upper Colorado
River Basin and would be linked financially through the Upper
Colorado Basin Fund. Revenues from this fund resulting from
the sale of hydroelectric power generated at the storage units
would be available to assist with repayment of construction
costs of the various participating projects.
Physically, the initial phase of the Central Utah Project could
be operated without construction of the ultimate phase if the
Indian deferral and water replacement agreement discussed previously is satisfactorily fulfilled by an alternative method.
Likewise, each of the four units of the initial phase could be
constructed and operated independently of each other.
The Bureau of Reclamation is currently studying a range of plans
for the Ute Indian Unit. The Ute Indian Unit and the Uintah
Unit would constitute the ultimate phase of the Central Utah
Project. A minimum Ute Indian development would consist of
features designed specifically for replacing the deferred irrigation water supplies to Indian .lands. A maximum development
would be essentially an enlargement and expansion of the Bonneville Unit, and could develop Utah's remaining entitlement
to Colorado River water. In addition to satisfying the Indian
requirement, it would include an additional transbasin diversion
from Uinta Basin to Bonneville Basin, with a lower elevation
replacement of water to the Uinta Basin from Flaming Gorge
Reservoir on the Green River.'
Although the Bonneville Unit would not deliver water to Indian
lands (other than assuring the Midview Exchange Agreement), it
would provide mitigation and enhancement measures in the area
of fish and wildlife management. Wildlife management areas
along the Duchesne River would provide enhancement as well as
mitigate the loss of some waterfowl habitat on Indian lands
caused by the Unit.
Two fishing reservoirs (Bottle Hollow and Lower Stillwater)
would have a combined surface area of 800 acres. Proposed as
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part of the Bonneville Unit exclusively for fishing and recreation, these reservoirs would replace Indian revenues from stream
fishing lost because of reservoir inundation and curtailment
of streamflows through the Indian lands along Rock Creek. These
features would be constructed using section 8 funds, which are
nonreimbursable funds to be used for fish and wildlife preservation, recreational facilities, and protection or enhancement of
the natural environment. Other units of the Central Utah Project
(the Uintah and Ute Indian Units) would provide large volumes of
water for undeveloped Indian lands o The Indians would accrue
area-redevelopment benefits in the form of increased employment
during the construction and operation of all of the units.
Environmental statements would be prepared and processed on the
Jensen, Uintah, Upalco, and Ute Indian Units as planning proceeds
and before any decision is made to proceed with construction.
b.

Other Federal Reclamation Projects
In 1906, Federal legislation authorized construction of the
Uintah Indian Irrigation Project for irrigation of Indianallotted land in the Uinta Basin. This project was originally
designed to irrigate about 77,000 acres, but it was later enlarged to serve a substantially larger acreage. The Indian
system consists of 16 Federally-constructed main canals and
seven ditches. No major storage reservoirs have been constructed for Indian lands; canals and ditches divert water directly
from the rivers in the area. Only part of the Indian lands and
irrigation facilities in the Uinta Basin are within the Duchesne
River area of the Bonneville Unit, and none would receive additional water from the proposed Unit.
The Strawberry Valley Project, which diverts water from the
Uinta Basin to the Bonneville Basin, was begun in 1906. Water
from the Strawberry Reservoir was delivered to project lands
in 1915. The enlarged Strawberry Reservoir would serve this
project, as well as some of the Bonneville Unit water requirements.
The Weber River Project, constructed from 1928 through 1931,
provides water primarily for use along the Wasatch Front north
of the Bonneville Unit area. It also includes the 9-mile-Iong
Weber-Provo Diversion Canal that was constructed to convey surplus high flows and some exchange water from the Weber River to
the Provo River. This diversion would continue under the Bonneville Unit plan.
Construction of the Provo River Project was started in 1938, but
completion of some of the principal features was delayed by
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World War II priorities until about 1952. Under this project,
the 6-mile-long Duchesne Tunnel was constructed to divert water
from the North Fork of the Duchesne River to the Provo River.
The Weber-Provo Diversion Canal was enlarged to permit increased
diversions from the Weber River. These two sources supply most
of the water for Deer Creek Reservoir on the Provo River, near
Heber, Utah. The reservoir water is used for power production,
irrigation, and municipal purposes. About half of the project
water is distributed by the Salt Lake Aqueduct for municipal
purposes. This project would not be adversely affected by the
Bonneville Unit.
The Moon Lake Project was constructed in the 1935-41 period to
provide supplemental irrigation water to 75,256 acres of land
located north of the Duchesne River. Some Lake Fork water
formerly used on Indian lands below the Moon Lake Project is
now used for this project. Replacement water for the Indian
lands involved is diverted from the Duchesne River about 6 miles
below Duchesne and conveyed to the Indian lands by the Duchesne
Feeder Canal. Part of the water stored in Starvation Reservoir
is available to assure fulfillment of this exchange agreement
with the Indians in the Midview area and thus stabilize the
Moon Lake Project.

c.

Private Development
Base flows of the Wasatch Mountain streams that enter the Bonneville Basin were appropriated and used for irrigation and
0ther purposes within a few decades after settlement of the
area began in 1847. Diversion structures, canals, and some
storage reservoirs have been constructed. Utah Lake was developed as a storage reservoir in 1872. A pumping plant was
built in 1902 to permit lowering the lake below the outlet
elevation. Most of the water released from Utah Lake is rediverted from the Jordan River for irrigation in the Salt Lake
Valley and northern Utah Valleyo Some of the water is used
for municipal and industrial purposes, either directly or by
exchange with frontal streams. Evaporation from Utah Lake
averages about 325,000 acre-feet annually, which is more than
half of the estimated inflow to the lake. The proposed Bonneville Unit would reduce the evaporation loss by about a
third.

d.

Jordan-Provo River Parkway
The Jordan-Provo River Parkway Authority which was recently
enacted into law by the Utah State Legislature could affect
future development in this area, including some Bonneville Unit
features. 185 This new division of the Department of Natural
Resources is responsible for establishing and coordinating

31

programs for the development of recreational areas, water
conservation, flood control, reclamation, and wildlife resources
on or along the Provo and Jordan Rivers and their tributaries and
within their flood plains. The 13 members of the board were
recently selected, and money has been appropriated from the
general fund for the purposes of this act. Several plans of
development for portions of the parkway have been prop~ed,
but none have been accepted by the board at this time.
6.

Description and Operation of the Bonneville Unit
The Bonneville Unit is the largest and most comprehensive of
the authorized units of the Central Utah Project. Because
of its size and complexity and the on-going construction program,
the Bonneville Unit can best be described and its enviror~ental
impact assessed by dividing it into six component parts or
systems according to location and function. These systems are
designated as follows: (1) Starvation Collection System,
(2) Strawberry Aqueduct and Collection System, (3) Diamond Fork
Power System, (4) Irrigation and Drainage System, (5) Municipal
and Industrial Water System, and (6) Bureau of Indian Affairs
Activity.
The features of each of the six systems are discussed in this
section, and physical data on the major features of each system
are presented in tables.
a.

Starvation Collection System
A sketch map of the Starvation Collection System is shown
in Figure A-4.
(1)

Knight Diversion Dam
Knight Diversion Dam, completed in July 1968, diverts
water from the Duchesne River into the Starvation
Feeder Conduit. It is located on the Duchesne River
approximately 5 miles upstream from the town of Duchesne.
The dam consists of a rolled earthfi11 dike, a concrete
overflow section, and headworks with a sluiceway.
(Physical data on Knight Diversion Dam and the otrer
diversion structures are given in Table A-3.)

(2)

Starvation Feeder Conduit
The Starvation Feeder Conduit, completed in November
1968, delivers water from Knight Diversion Dam to Starvation Reservoir. The conduit consists of almost a mile
of pipeline and the mile-long Starvation Tunnel. Three
access roads totalling 0.9 mile in length were constructed
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to these features. (Physical data on Starvation
Feeder Conduit and other canals and conduits are given
in Table A-4.)
(3)

Starvation Reservoir
Storage of water in Starvation Reservoir began in
November 1969 and Starvation Dam was completed in March
1970. The reservoir stores flows from the Duchesne and
Strawberry Rivers o This water is released as needed to
supplement present irrigation supplies in the Duchesne
River area and to replace water diverted to the Bonneville Basin by the Strawberry Aqueduct. Starvation
Reservoir is expected to fluctuate quite widely from
year to year, depending on available water supplies.
The reservoir is filled by surplus winter and spring
flows, with the maximum content for the year usually
reached during April, May, or June. Releases will
normally be made during the summer and early fall
months. Approximately 75 percent of the time there
will be holdover water in the reservoir at the end of
the year which may be used for the next irrigation
season. According to an operation study, the reservoir would have emptied during 10 of the 40 years from
1921 through 1960 0
Starvation Dam is a rolled earthfill structure located
on theStrawberry River about 3 miles upstream from
Duchesne. Two access roads totaling 2.7 miles in
length were constructed to the dam.
u.S. Highway 40, which passed through the Starv~tion
Reservoir basin, was relocated for approximately 6.5
miles west of Duchesne o This relocation was completed
as part of a State program for upgrading U.S. 40 between
Strawberry Reservoir and Duchesne, and the highway was
opened to traffic in October 1969. Starvation Bridge
which spans an arm of the reservoir, in included in
the relocated highway. This bridge is 1,634 feet long
and 114 feet above the valley floor. In addition to
Highway 40, 2.16 miles of Strawberry River Road and 1
mile of Rabbit Gulch Road were relocated and improved.
(physical data on Starvation Reservoir and other dams
and reservoirs are given in Table A-50)

b.

Strawberry Aqueduct and Collection System
The Strawberry Aqueduct and Collection System (Fig. A-5)
would consist of Upper Stillwater Reservoir, Currant Creek
Reservoir, the Strawberry Aqueduct with its various diversion structures and feeder pipelines, and Strawberry Reservoir enlargement. Upper Stillwater and Currant Creek Reservoirs would serve as regulating reservoirs along the Strawberry Aqueduct. (Lower Stillwater Reservoir, a recreation
and fishery mitigation reservoir on Indian lands, would
share several impacts with Upper Stillwater Reservoir.)
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Table A-3
Diversion Structures

County

Receiving Conduit

Diversion
C(!£aci ty (cfs)

Duchesne

Duchesne River

Starvation Feeder Conduit

300

6,000

Duchesne

South Fk. Rock Creek

Docs Feeder Pipeline

100

240

Hades Creek Div. Structure

Duchesne

Hades Creek

Hades Creek Feeder Pipeline

30

150

Win Diversion Structure

Wa~atch

'1\o(;'.n Creek

Win Feeder Pipeline

5

50

Wasatch .

Wolf Creek

Rhodes Feeder Pipeline

15

260

Wasatch

W. Fk. Duchesne River

Vat Feeder Pipeline

300

2,100

Layout Cr. Diversion Structure Wasatch

Layout Creek

Layout Feeder Pipe

20

460

Under cons tr •

Water Hollow Div. Darn

Wasatch

Water Hollow Creek

Water Hollow Feeder Pipeline

20

840

Completed

Hobble Creek Div. Darn

Utah

Hobble Creek

Springvi lIe Bypass

1,000

1,600

Elberta Di ve r si on Dam

Juab

Currant Creek

Elberta Canal

135

380

Feature

~~ ight

Docs

w
V1

Structure
Est. Flood
Capacity (cfs)

Location
Stream

R11 0 (~es

Diversion Dam
Diversion Structure

Diversion Structure

Vat Diversion Dam

Bennion Div. Strc.

1/

I S.Lo

Not yet determined.

Jordan River

_

. _-

---

Bennion Pump. Plant
-

_.-

120

Remarks

CCIlIpleted

Inc. 40 sc.ft.
storage Cftp.

I

... Y '

-

-

--

Table A-4
Canals and Conduits
Letmth (m!)

Location
Capacity
County

Feature

~

End

(cfs)

Total

100

0.8

0.8

1.rJ:.I

28.71/

7.1

...

0.8

...
...
...
...

...
...
...
...
...

20

0.1

...

...

0.1

300

1.9

o. ';:'1

1.0

0.7'J.I

N.D.

N.D.

Upper Stillwater Res.

Strawberry Aqueduct

Duchesne 6.
Wasatch

Upper Stillwater Rs.

Strawberry Reservoir

Hades Creek Feeder Pipeline

Duchesne

Hades Diversion Structure

Strawberry Aqueduct

30

2.6-

Win Feeder Pipeline

Wasatch

Win Diversion Structure

Strawberry Aqueduct

5

0.1

Rhodes Feeder Pipeline

Wasatch

Rhodes Diversion Structure

Strawberry Aqueduct

15

0.3

Vat Feeder Pipeline

Wasatch

Vat Diversion Dam

Strawberry Aqueduct

300

0.8

Creek Feeder
i'ipeline

Wasa ':ch

Layout Creek stream
inlet

Strawberry Aqueduct

20

Waz3tch

lolater Hollow Diversion
Dam

Strawberry Aqueduct

Feeder Conduit

Duchesne

Knight Div. Dam

Starvation Reservoir

Duchesne River Area Canal
rehaoili ta tion

Duchesne

Not applicable

Not applicable

Bottle Hollow inlet channel

Uintah

Indian Bench

Bottle Hollow Res.

Syar Tunnel

WasatchUtah

Strawberry Reservoir

Syar Power plant:
Penstock

Corona Aqueduct

Utah

Syar Reservoir

Sixth Water Powerplant
Penstock

Dyne Aqueduct

Utah

Sixth Water Reservoir

Dyne Powerplant
Penstock

Layo~t

~ater

Hollow Feeder Pipeline

St~rvation

Ca~al

. Pipeline

...

Docs Diversion Structure

Pipelin~

Tunnel

...

Duchesne

Docs Feeder

w

Beginning

Open
Channel

285-620

300-15

36.8

N.D.!!.I N.D.

2.6

0.1
0.3
0.8
0.8

...

O.l'll

6.5

O.JJ
...

6.5

...

1600

0.9

...

0.2

0.7

600

2.6

...

0.9

1.7

50

0.5

400

Table A-4 (Continued)
Canals an~ Conduits

Location
Capacity
Fea ture

County

End

Beginnin~

(cfa)

Total

Wa satch Aqueduct

Utah

Dyne Powerplant

York Ridge

200-175

32.0

9.5~/

Mona-Nephi Canal

Juab

York Ridge

S.W. of Nephi

190-25

24.4

Nephi-Sevier Canal

Juab

Nephi Pumping Plant

Sevier Bridge Res.

23.sZI
26.(:J./

Alpine Aqueduct '

Utah

Provo River

Lehi

Provo Reservoir Canal
Rehabilitation

Utah

Provo River

0'\

Jordan Aqueduct

Salt Lake

Provo Reservoir Canal

Provo Bay Bypass

Utah

Hobbl~

Sprinbville Bypass

Utah

Hobble Creek

Provo Bay Bypass

Bee r. Creek Canal

Utah

Beer Creek

Provo Bay Canal

Utah

Mosida Canal
Elbe rta Canal enlargement

...

0.511

15.2

...

Jordan Aqueduct

550-350

19.7

17.9

...
...

Salt Lake City

270-80

20.8

...

...

Utah Lake

600-500e

1.6

7.~'

1000

3.4

1.0~./

Beer Creek

100-200

7.9

7'.9];./

Provo Bay Pumping
Plant

La t. turnou t

100-20

11.6

l1.6lY

...
...
...
...

Utah

Mosida Pumping Plant

La t. turnou t

200-15

lS.2

lS.~

Utah

Elberta Diversion

Lat. turnout

130-25

12.9

10.8~./

1/ Unlined canal.
I ncludes some canal structu,res.

!:../

N.D. denotes "not
determined."
5/ Earth-lined canal.
§./ Two tunnels.

Da~

7/ Unlined and bank-lined canal

8/ Gravel-lined canal.

F.!

Open chute.

16.911

O.£J!

50-25

Creek

Pipeline

...

27.1

2/ Se ven tunnels.

J./

5.~

150

W

t:d

Length (11\1)
Open
Channel
Tunnel

...
...

15.2
1.s2L
20.a
0.1
2.41-'

...
...
. ..
2.1

Table A-5
Dams 1Jand Reservoirs
Reservoir Capacity (Acre-feet)
Location
Feature

Dam Structure

Active

Inactive
or Dead

167,300

152,320

14,980

21,670

3,310

155

2920 ft.

4,600,000

Duchesne

34,550

31,600

2,950

2,445

340

199

2700 ft.

5,195,000

Currant Creek

Wasatch

15,500

1,000

14,500

1,540

290

130

1600 ft.

1,900,000

Soldier Creek Dam " Res.
enlargement y

Strawberry River

Wasatch

1,106,500

951,360

155,140

20,700

251

1290 ft.

3,200.000

Hayes Dam & Reservoir

Diamond Fork

Utah

51,500

43,400

6,800

5,700

680

200

1870 ft.

5,960,000

Mona Dam " Res. enlargement

Currant Creek

.Juab

47,000

39,220

7,780

13,660

3,000

48

550 ft.

53,000

Goshen Bay Dike

~tah Lake

Utah

N.A.!/

N.A.

30

5.4 m1

7,845,000

Provo Bay Dike

~t~

Utah

N.A.

N.A.

24

7.2 mi

3,220,000

Utah

N.A.

N.A.

12

7200 ft.

292

2480 ft.

stream

County

Strawberry River

Duchesne

Upper Stillwater Dam " Res.

Rock Creek

Currant Creek Dam " Res.

Starvation Dam " Reservoir

y

Total

Surcharge
f or Flood

Reservoir
Surface
Area
(a-::res)

17. 16 9

Height

Cres t Lenqth

(feet~

Vo1wne of
Emb. (cu.yd

W
-....J

Beer Creek Dike

Lake

tah Lake

Jordanelle Darn " Reservoir

Provo River

Wasatch

320,000

Bottle H'Jl1ow Dams, Dike,
" Reservoir y

Bottle Hollow

Uintah

11,100

Lower Stillwater Dam " Res.

Rock Creek

L~~pton Da~

Jordan River

" Reservoir

300,000

20,000

12,400

3,068

...

11,100

676

420

" 11

Duchesne

12,460

Salt LaRe

48,000

12,460
45,000

3,000
--

~'

y

y
!;:./

57, 69

All darns are earthfill or earth fUl and rockfill.
CO!:lp1etcd.
Under cons~!'Uction.
~:.A. denotes "not applicable."

-

--

4,790

475, 590,
" 780 ft.

...
14,650,000
270,000

,

380

72

1810 ft.

640,000

1,810.

69

2250 ft.

...

'"
N

N.
IIPPER
S--SnLLWATER

JL

/~t /l~lf.'r$~/

lr

.

otI
<I

SPECIAL

R9W

EXPLANATION
COMP <-OmpltllBd
II C.
IIndtlr Construction
SS ::. _ . Sclltldultld Stort of Construe/ion

R.aw

R 7W

SCALE OF II I LES

FIGURE

A- 5

STRAWBERRY AQUEDUCT
AND COLLECTION SYSTEM

Strawberry Aqueduct, portions of which have been
completed or are presently under construction, would
intercept the flows of nine streams tributary to the Duchesne
or Strawberry Rivers and convey the water to the enlarged
Strawberry Reservoir. The aqueduct would head at Upper
Stillwater Reservoir on Rock Creek. Water would flow by
gravity through the aqueduct for about 37 miles in a southwesterly direction, intercepting tre flows of Rock Creek,
South Fork of Rock Creek, Hades Creek, Twin Creek, Wolf
creek, West Fork of the Duchesne River, Currant Creek,
Layout Creek, and Wet: er Hollow Creek. The enlarged Strawberry Reservoir would store this water for diversion to the
Bonneville Basin. Soldier Creek Dam, about 7 miles downstream from the existing Strawberry Dam, would raise the
present Strawberry Reservoir normal water surface elevation
by about 45 feet. Figure A-6 is a schematic presentation
of the water distribution of the Uinta Basin streams
affected by the Strawberry Aqueduct and Collection System
under the proposed plan. Additional streamflow data
related to aquatic habitat are given in Section C.
The Strawberry Aqueduct would consist entirely of tunnel
or pipe sections. Tunnel alinement s and per tal locations
would be selected to minimize hazards and to avoid unstable
slope conditions. Subsurface exploration and investigations
would be undertaken so that geological conditions would be
known and portal sites would be selected with the least
potential for foundation hazards.
The size and capacity of the aqueduct would increase as
each stream was diverted into it. It would begin with a
tunnel having a diameter of about 9 feet and a capacity
of 285 second-feet and end with a 620-second-foot capacity
open-channel section.
There are no roads or trails along the aqueduct line.
However, the tunnel portals and the conduit and siphon locations are presently reached by short trails from existing
mountain access roads extending from paved U.S. Highway
40 and Utah State Highway 134, and from partially paved
or graded Utah State Highway 35. Roads related to the
Strawberry Aqueduct and Collection System are shown in
Figure A-7.
Suitable potable water supplies for recrEB tional us e
would be developed at the reservoirs from nearby springs or
streams, or wells which could be drilled. Sewage treatment
would be by lagoon method where suitable topography was available, or sewage would be pumped into tank trucks for hauling
to municipalities where treatment facilities exist. Solid
'waste or garbage would be collected at regular intervals and
taken for burial to the nearest sanitary landfill.

39

(1)

Upper Stillwater Reservoir
Upper Stillwater Reservoir would regulate the flows of
Rock Creek and South Fork of Rock Creek for release to
The Strawberry Aqueduct. It would fill and empty every
year and the water surface would fluctuate about 130 feet.
This reservoir would be kept full through the summer recreation season. Releases would then be made to the aqueduct
during the fall and winter period when aqueduct flow would
normally be lowest
This operation would allow a stable
water surface through the recreation season and yet assure
sufficient reservoir capacity to store the high spring
flows. The reservoir would cover an area of about 340
acres at the top of active storage and 138 acres at minimum
or inactive pool level. A total of 5,120 acres of land has
been withdrawn for reservoir right-of-way and construction
purposes. The reservoir would be located entirely on
National Forest land.
o

Upper Stillwater Dam approximately 31 air miles northwest
of Duchesne, would be a rockfill structure, with an asphaltic concrete membrane on the upstream face of the embankment. The reservoir outlet works in the left abutment
would bypass flows to Rock Creek and would have a capacity
of 820 second-feet at maximum water level. An artist's
concept is shown in Figure A-8.
Access to Upper and Lower Stillwater damsites for construction and maintenance purposes would be via the Mountain
Home route. About 24 miles of existing road would be
realined and upgraded to a 24-foot-wide gravel-surfaced
road. Of the 24 miles, about 8 miles would be on Forest
Service land and the balance on Indian and private land.
The road would skirt Lower Stillwater Reservoir site on
the east side and continue north to Upper Stillwater damsite (Fig. A-7). A foot trail would be constructed on the
west side of Upper Stillwater Reservoir to provide recreation access to the reservoir area and on to the adjacent
High Uintas Primitive Area. The route from Mountain Home
would traverse the Tawanta Flats and Mountain Sheep Pass
areas enroute to Rock Creek and the damsites.
Power for the construction and operation of the dams and
appurtenant works and the Stillwater Tunnel would likely
be supplied by the Moon Lake Electric Association. About
24.4 mi~es of 24.9 kv line would be required from the
Mountain Home area northwest to the damsite and Stillwater
Tunnel inlet portal site.
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Figure A-8

Proposed Upper Stillwater Dam and Reservoir

Rockfill would likely be obtained by quarrying from large
massive layers of quartzite located on the east shore near
the upstream end of the reservoir (Fig. A-9). The talus
slopes on the east side of the reservoir, a short distance
upstream from the damsite, and rock formations located in
the bottom of the reservoir basin would be alternative
sources of rockfill. Aggregate to be used in the asphaltic
membrane would probably be obtained from deposits within
Lower Stillwater Reservoir Basin, approximately 8.5 miles
downstream from Upper Stillwater Damsite.
The contractor's camp would be located below the damsite.
The Forest Service and the Bureau of Reclamation are studying an alternative site for an administration camp which
would be located near Miner's Gulch about midway between
Upper and Lower Stillwater damsites. Prime recreational
facilities would be constructed immediately below Upper
Stillwater Dam. The Yellow Pine Recreation Complex would
probably be developed later about 5 miles downstream from
Upper Stillwater Dam.
(2)

Docs Diversion Structure and Feeder Pipeline
Docs Diversion Structure on the South Fork of Rock Creek
would divert water into Docs Feeder Pipeline for conveyance
to Upper Stillwater Reservoir. The diversion site is located about 1 1/4 miles upstream from its confluence with
Rock Creek. The site would be reached by the same route
as that for Upper Stillwater damsite, with a short reach
of Forest Service road up the South Fork of Rock Creek.
The land is in Ashley National Forest and is being used
for mUltiple purposes.
The diversion structure would consist
crete drop inlet structure leading to
Flows in excess of those required for
over the inlet grating which would be
elevation.

of a reinforced conthe feeder line.
diversion would pass
located at streambed

The site is presently reached by a foot trail approximately
500 feet long through thick aspen and pine growth. A short
construction road to the site would be necessary from the
Forest Service Blind Spring Road up the South Fork.
Electric power for construction and operation would be delivered over a 3/4-mile-Iong branch from the transmission
line to Upper Stillwater Dam.
Docs Feeder Pipeline would run northerly along the west
side of Rock Creek Canyon from the diversion site to Upper
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Stillwater Reservoir. There are no roads or trails along
the feeder pipeline route. However, a dirt road along Rock
Creek lies 1/4 mile east of and roughly parallel to the
feeder route. A Forest Service access road up the South
Fork of Rock Creek crosses the feeder route.
Use of the pipeline a1inement as a trail after construction
is being considered by the Forest Service. Construction
materials would be available at the same source outlined
for Upper Stillwater Dam. Flow would be measured in a meter
structure downstream from the intake.
Physical data on Docs Feeder Pipeline and other feeder pipelines are given in Table A-4.
(3)

Stillwater Tunnel
The B.1-mi1e-10ng Stillwater Tunnel would be the upper tunnel of the Strawberry Aqueduct system. Heading at Upper
Stillwater Reservoir, it would pass through the drainage
divide separating Rock Creek from the North Fork of the
Duchesne River. The tunnel would be within Ashley National
Forest boundaries, under land used for multiple purposes.
Construction of approximately 2.6 miles of new road was
completed in October 1971, providing access to the outlet
portal from an existing Forest Service road located on the
northeast side of Duchesne River.
An electric powerline to serve the inlet portal of the tunnel would be constructed as described above in the discussion of Upper Stillwater Reservoir. Moon Lake Electric
Association would provide power to the outlet portal. An
existing single-phase 12.5 kv transmission line passes
near the outlet portal site. This is being converted to
a 3-phase, 24.9 kv line.
The Bureau of Reclamation is planning to conduct a $5
million research program in conjunction with construction
of Stillwater Tunnel. Principal objectives for the proposed research program would be (1) to refine equipment
and procedures for excavating, supporting, and lining the
tunnel and for removing and disposing of the excavated
material and (2) to develop more effective investigative
methods. Enhancement of the environment, including
erosion control, revegetation at high altitudes, and contouring of waste and borrow areas, would also be investigated. While the planned research would help Reclamation
in future water tunnel design and construction, the findings could be applied to tunneling for various purposes
that would benefit not only Reclamation and other Government
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agencies, but the construction .industry and general public
as well.
The Bureau of Reclamation would be the lead agency in the
research, supported by an advisory committee consisting of
eminent tunneling authorities o Representatives of other
Governmental agencies, technical societies, industry, and
educational institutions would be invited to contribute
fact and philosophy to the research program and to formulate, screen, and coordinate research o
Upper Stillwater Tunnel would be driven from each end, and
several experimental methods of tunnel waste removal would
be employed. These methods would include (1) slurry, (2)
conveyor belt, (3) rapid transit train, and (4) a pneumatic
means of transporting the waste material. A sophisticated
conventional mining and waste removal method would be tried
at the inlet end, with the waste material being placed in
the Upper Stillwater Reservoir area below normal water surface. Other methods may also be used at this portal.
A slurry operation for tunnel waste removal would be employed for a portion of the outlet reach of the tunnel.
Settling basins located near the portal would be used to
settle out the solid material, which would finally be
placed in a waste disposal area. The tunnel waste removed
by other methods would be added to this material. This
area would then be prepared for revegetation.
Excavation would be controlled to minimize vibration.
Special concrete-lined settling tanks would be provided
during construction to keep uncontrolled waterflows from
the tunnel off of the slope below the portal.
(4)

North Fork Siphon
The proposed North Fork Siphon would cross the North Fork
of the Duchesne River about 4 miles upstream from the c,o nfluence of West Fork and the North Fork of the Duchesne
River. The siphon would extend from the outlet portal of
Stillwater Tunnel on the east slope of the North Fork
Duchesne River Canyon, across the canyon southwesterly to
the inlet portal of Hades Tunnel on the west slope of the
canyon. Hades Creek feeder pipeline would enter the aqueduct at the North Fork Siphon.

(5)

Hades Creek Diversion Structure and Feeder Pipeline
Hades Creek diversion structure would divert Hades Creek
water into Hades Creek feeder pipeline for conveyance to
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Strawberry Aqueduct. It would be located about 0.9 mile
upstream by foot trail from the confluence of Hades Creek
and the North Fork of Duchesne River. The site is about
11.5 miles northwest from Hanna. About 1 mile of access
road would be required from the North Fork Road to the
site.
Hades Creek Diversion Structure would consist of a reinforced concrete drop inlet structure that bifurcates the
intake flow, with up to 30 c.f.s. going to the feeder line
and the remainder to the sluice pipe o Flows in excess of
those required for diversion and sluicing would pass over
a grating, at streambed elevation.
Electric power would
be made available to the site by extending a line from the
diversion dam about a mile to an existing Moon Lake Electric
Association line.
Hades Creek Feeder Pipeline would run southerly approximately 2 3/4 miles along the east side of the North Fork of
Duchesne River Canyon from the diversion site to the North
Fork Siphon of the Strawberry Aqueduct. There are no roads
or trails along the feeder pipeline. However, the road
along the North Fork lies about 1/2 mile west of and
roughly parallel to the feeder line, from the mouth of
Hades Canyon to its terminus. Flow in the feeder pipeline
would be measured by 'a line meter downstream from the
intake.
(6)

Hades Tunnel
Hades Tunnel would extend from the North Fork of Duchesne
River 4.2 miles to Wolf Creek. The potential inlet portal
site is about 9.5 miles northwest of Hanna. The site is
reached by a paved section of Utah Highway 35 to Stockmore
Ranger Station, then west along an unimproved section running along the north side of Wolf Creek Canyon, just aboye
the portal site. From the unimproved road, the site is
reached by foot along a short abandoned logging road.
Electric power for the inlet portal would be obtained by
, extending a line about 1/2 mile to the proposed line serving the ,outlet portal of Stillwater Tunnel. Power for the
outlet portal would be obtained by extending a line about
1 1/2 miles to the proposed line serving the outlet portal
of Rhodes Tunnel o

(7)

Wolf Creek Pipeline
The proposed Wolf Creek Pipeline would begin at the outlet
portal of Hades Tunnel o It would convey Bonneville Unit
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water across Wolf Creek Canyon, running in a southwesterly
direction approximately 0.1 mile to the inlet portal of
Rhodes Tunnel. The proposed site is about 11.5 miles northwesterly from Hanna along graded Utah Highway 35, which runs
along Wolf Creek.
(8)

Win Diversion Structure and Feeder Pipeline
Win Diversion Structure would divert water from Twin Creek
into W.i n Feeder Pipeline for conveyance to Strawberry
Aqueduct. The diversion structure would be located about
1100 feet upstream from the confluence of Twin and Wolf
Creeks, and about 2 1/2 miles upstream from the confluence
of Wolf Creek and the West Fork of the Duchesne River. The
proposed site is about 11.2 miles northwest along graded
Utah Highway 35 from the town of Hanna.
Highway 35 runs along the north side of Wolf Creek Canyon.
The diversion site ~s easily reached from the road by a
short foot trail upstream along Twin Creek. An access road
would be built alongside the stream to the diversion site o
Electric power for the site could be obtained from the proposed 'line to the outlet portal of Hades Tunnel. About
1/4 mile of line would be constructed.
The diversion structure would consist of a reinforced . concrete drop inlet structure that bifurcates the intake flow,
with up to 5 c.f.s. going to the feeder line and the remainder to the sluice pipe. Flows in exc'e ss of those required for diversion and sluicing would pass over a grating
which would be located at streambed elevation. A slide
gate would regulate flows into the Win Feeder Pipeline.
Win Feeder Pipeline would extend from Win Diversion Structure to the ' outlet portal of the Hades Tunnel, where it
would enter the Wolf Creek Pipeline. Flow would be measured by a line meter downstream from the intake.

(9)

Rhodes Diversion Structure and Feeder Pipeline
Rhodes Diversion Structure would divert water from Wolf
Creek into Rhodes Feeder Pipeline for conveyance to Strawberry Aqueduct. The proposed diversion site is located
about 3 miles upstream from the confluence of Wolf Creek
and the West Fork of the Duchesne River and is about 11.7
miles northwest of the town of Hanna along graded Utah
Highway 35.
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Highway 35 runs along the north side of Wolf Creek Canyon
just above the diversion site. The site is easily reached
by a short foot trail down the canyon side from the road.
A short access road would be constructed to the site.
Electric power could be obtained by extending a line about
1/2 mile to the proposed line at the inlet portal of Rhodes
Tunnel.
The diversion structure would consist of a reinforced concrete drop inlet structure that bifurcates the intake flow,
wit~ up to 15 c.f.s. going to the feeder line and the remainder to the sluice pipe. Flows in excess of those required for diversion and sluicing would pass over a grating
at streambed elevation.
Rhodes Feeder Pipeline would extend from the Rhodes Diversion Structure to the Strawberry Aqueduct, joining at a
point on Wolf Creek Pipeline. Flow would be measured by
a line meter downstream from the intake.
(10)

Rhodes Tunnel
Rhodes Tunnel would extend 0.8 mile from Wolf Creek to
the West Fork of the Duchesne River. The tunnel would be
primariiy within Uinta National Forest boundaries, under
land used for multiple purposes.
The inlet portal site would be located about 11 5 miles
northwest of Hanna, along graded Utah Highway 35. A short
foot trail leads to the site from the highway. The potential outlet portal site is about 12 miles northwest of
Hanna
The site is reached by graded Highway 35 and a
graded Forest Service access road along the West Fork. An
access road about 1/2 mile in length would be required from
the Forest Service road to the outlet portal.
0

0

Electric power for the inlet portal would be obtained from
the proposed line at the outlet portal of Hades Tunnel.
Power for the outlet portal of Rhodes Tunnel would be obtained by tapping the line to the Stillwater Tunnel outlet at the Stockmore Ranger Station and extending it
westerly about 5 1/2 miles.

(11)

West Fork Pipeline
The West Fork Pipeline would begin at the outlet portal
of Rhodes Tunnel. It would carry Bonneville Unit water
along the north side of the West Fork of Duchesne River
Canyon, running in a southwesterly direction to the inlet
portal of Vat Tunnel.
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The beginning of the line is about 11.5 miles northwesterly
from Hanna. The site is reached by graded Utah Highway
35 and a Forest Service graded access road along the West
Fork. Part of the Forest Service access road is near to
and parallels the West Fork Pipeline to its terminus at
Vat Tunnel o About 9 miles of Forest Service road from
Highway 35 near the junction of Wolf Creek and the West
Fork of the Duchesne River to Vat Diversion Dam would be
improved.
(12)

Vat Diversion Structure and Feeder Pipeline
Vat Diversion Structure would divert flows of the West Fork
of the Duchesne River into Strawberry Aqueduct. The potential damsite is located about 7 miles west of the confluence
of the West Fork and Wolf Creek. It would be reached by
an improved mountain road which leaves Utah Highway 35 at
the mouth of Wolf Creek. The road may require improvement
for construction purposes.
Electric power would be obtained by extending a line about
3/4 mile to the proposed line at the inlet portal of Vat
Tunnel.
The diversion dam would consist of a 50-foot-long overflow
weir on the right abutment, an earth dam, a headworks for
two intake pipes, and a box-type sluiceway that would also
be used for a river outlet. Flows through the headworks
would be controlled by two 84-inch slide gates.
Vat Feeder Pipeline would extend from Vat Diversion Dam to
Strawberry Aqueduct, joining at a point on the West Fork
Pipeline near the inlet portal of Vat Tunnel. Meters would
measure the flow diverted into the feeder pipeline.

(13)

Vat Tunnel
J

The 7.4-mile-long Vat Tunnel would carry water from the .
West Fork of the Duchesne River through Red Creek Mountain
to Currant Creek Reservoir.
The inlet portal site is reached by the Forest Service road
along West Fork, which would be improved for about 8 miles
west from its junction with Utah Highway 35
The portal
would be about 10 miles west of the confluence of the West
Fork and the North Fork of the Duchesne River. Access to
the inlet portal would require construction of a stream
crossing on the West Fork of the Duchesne River. In addition, some widening, surfacing, and cross-drainage improvement of the West Fork of the Duchesne River Forest Service
road on about the present alinement would be required.
0
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The proposed outlet portal site is reached by the existing
road along Currant Creek from Highway 40. This is an improved, gravel-surfaced road to the mouth of Layout Canyon.
Future work would include road improvement from Layout
Creek to the vicinity of the Currant Creek Dam and relocation around Currant Creek Reservoir o The portal is about
1 1/2 miles upstream from Currant Creek Damsite.
Moon Lake Electric Association has constructed a 14.4/24.9
kv, 3-phase, 60-cycle transmission line to Currant Creek
Damsite, with branches in Water Hollow and Layout Creeks
to the proposed Strawberry Aqueduct locations. An approximate 2-mile extension would be required to serve the outlet
portal of Vat Tunnel. Extension of the proposed powerline
about 4 miles from the outlet of Rhodes Tunnel would make
power available at Vat Tunnel inlet. The route would
generally follow the West Fork Pipeline alinement.
Riprap for structures associated with Vat Tunnel could be
obtained from the back slope of the eastside access road
below Soldier Creek Dam. possible use of materials from
Currant Creek Dam borrow areas for Vat Tunnel and the Vat
Tunnel access road would require coordination with uses
for construction of Currant Creek Dam and the filling of
Currant Creek Reservoir. Other possible sources are being
tested, but none have proven adequate so far.
At the inlet portal, the Forest Service road traverses the
north side of the West Fork of the Duchesne Rivero Materials excavated from the inlet portal would be placed along
the river between the river and the road. At the outlet
portal, waste material from the excavation of the tunnel
would be placed in Currant Creek Reservoir at a level which
would be below minimum water level.
(14)

Currant Creek Reservoir
Currant Creek Reservoir would form an open water connection
between the Vat Tunnel and Currant Creek pipeline portion
of the Strawberry Aqueduct. It would divert water from
Currant Creek and five of its smaller tributary streams
into the aqueduct.
Currant Creek Reservoir would have an inactive capacity
6f 14,500 acre-feet and an active capacity of only 1,000
acre-feet. The upper 1,000 acre-feet would fill and empty
every year, and the water surface would fluctuate only about
4 feet. Currant Creek Dam would be a rolled earthfill
structure o The Currant Creek Reservoir site is entirely
within the boundaries of the Uinta National Forest. An
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artist's concept of the proposed dam and reservoir is shown
in Figure A-lD.
Embankment material for Currant Creek Dam would be obtained
from the proposed reservoir area and an area below the damsite. Gravel and concrete aggregate could be obtained from
the reservoir basin just upstream from the damsite, and
concrete aggregate could be obtained from the mouth of Water
Hollow, a developed source on private land that is presently
being used for Currant and Layout Tunnels. Suitable quality
riprap would be obtained from the same quarry used for
soldier Creek Dam, which is slightly downstream from Soldier
Creek Dam on the left side of the. canyon. About 193 acres
of private land would be acquired for rights-of-way and
construction purposes. This would augment 1,242 acres of
Forest land that has been withdrawn for this purpose. Powe~
lines necessary for construction and operation of Currant
Creek Dam and Reservoir have been constructed previously.
Access to Currant Creek Damsite for construction and maintenance and some recreation use would be by Currant Creek
road, which has recently been improved. Since the majority
of visitors to the reservoir area are expected to come from
the Wasatch front, the Heber City route would afford more
direct access. The Forest Service plans to upgrade the
road from Currant Creek Reservoir north to the National
Forest boundary. Wasatch County would then be responsible
for upgrading the road from the boundary to Heber City.
Planned recreational facilities, borrow areas, and a tunnel
waste disposal area at Currant Creek Reservoir are shown
in Figure A-II.
(15)

Currant Creek Pipeline
Currant Creek Pipeline would link Currant Creek Reservoir
with Currant Tunnel. It would begin at the outlet works
of Currant Creek Dam and Reservoir on Currant Creek. It
would carry Bonneville Unit water along the west side of
Currant Creek Canyon, running in a southeasterly direction
to the inlet portal of the Currant Tunnel o
Access to the pipeline at the dam would be by a road constructed along the base of the dam to the pipeline. Access
along the pipeline would be by a road directly over the
pipeline along the entire length to the inlet portal of
Currant Tunnel.
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(16)

Currant Tunnel
Currant Tunnel extends 1.7 miles from Currant Creek to Layout Creek. The tunnel was holed through in October 1972
and is expected to be concrete lined by November 1973.
The inlet portal is located on the steep side slope south
of Currant Creek. It is on the downstream side of a very
small, dry side drainage. The inlet portal is reached by
the existing road along Currant Creek. This is an improved,
gravel-surfaced road to the mouth of Layout Canyon for a
distance of about 10 miles. The remaining section would be
improved prior to construction of Currant Creek Dam.
The outlet portal is located on the north side of Layout
Canyon. The portal is at the base of the south-facing
slope, which is generally bare and steepo Access is by
improved roads along Currant Creek to Layout Canyon, then
1.1 miles up Layout Canyon to the portal.
All material excavated from Currant Tunnel was deposited in
the disposal area located along Layout Canyon, east of the
outlet portal.

(17)

Layout Creek Diversion Structure and Feeder Pipeline
Layout Creek Diversion Structure and Feeder Pipeline are
near completion. The diversion structure is located about
2 miles up the steep-sided and narrow Layout Canyon from
its confluence with Currant Creek. The structure site is
accessible by an improved dirt road from Currant Creek
that follows Layout Canyon, ending about 1,000-feet downstream from the diversion dam.
Layout Creek diversion structure consists of a reinforced
concrete drop inlet structure that bifurcates the intake
flow, with up to 20 c.fos. going to the feeder line and
the remainder to the sluice pipe." Flows in excess of
those required for diversion and sluicing would pass over
a grating which would be located at streambed elevation.
Layout Feeder Pipeline extends from Layout Creek Diversion
Structure to Strawberry Aqueduct, joining it at the outlet
portal access structure of Currant Tunnel. It is located
along the left side near the bottom of the canyon. Open
flow meters located in a box near the headworks to the
diversion dam measure flows diverted into the aqueduct.
Construction has also been completed on a powerline to
serve this structure.
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Figure A-IO

Proposed Currant Creek Dam and Reservoir
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(18)

Layout Tunnel
Layout Tunnel was holed through in July 1972, and concrete
lining is expected to be completed by November 1973. The
tunnel would carry water 3.3 miles through the high ridge
from Layout Creek to Water Hollow Creek o
The inlet portal is reached by an existing road along Currant Creek to Layout Creek, then up Layout Canyon along
a jeep road which has been improved for about 1.1 miles.
The outlet portal is reached by an improved road along
Currant Creek and Water Hollow.
The material excavated from Layout Tunnel was deposited in
Water Hollow Canyon, slightly downstream from the outlet
portal.

(19)

Water Hollow Diversion Structure and Feeder Pipeline
Water Hollow Diversion Structure and Feeder Pipeline, completed in November 1972, are located on Water Hollow Creek
about 4 1/2 miles upstream from its confluence with Currant
Creek. The feature is accessible by a graveled road
recently improved by the Bureau of Reclamation for access
to the inlet portal of Water Hollow Tunnel. The dam is
located about 750 feet upstream from Strawberry Aqueducto
Water Hollow Diversion Structure is a reinforced concrete
structure, consisting of a 25-foot-long overflow weir
section, a sluiceway and bypass channel, and a headworks.
Protective dikes extend from the diversion dam to each
side of the hollow. The headworks are controlled by slide
gates which regulate discharge into Water Hollow Feeder
Pipeline.
Water Hollow is a fairly narrow, steep-sided canyon. The
feeder pipeline is located along the canyon bottom. It
extends from the diversion dam to the Strawberry Aquedu.c t,
joining it at the inlet portal access structure of Water
Hollow Tunnel. There are two meters located in a structure
just downstream of the intake. A powerline to serve the
structure has been completed.

(20)

Water Hollow Tunnel
Water Hollow Tunnel was completed in June 1971, and water
from Water Hollow Creek was diverted into the tunnel beginning in December 1971. The 4.1-mi1e-1ong tunnel, which
begins at Water Hollow Creek and ends at Strawberry Reservoir, is the terminal section of Strawberry Aqueduct.
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During construction, the outlet portal was reached from the
adjacent old U.S. Highway 40, which has now been replaced
by ,a relocated section. The inlet portal is reached from
Highway 40 via an improved gravel-surfaced road along
Currant Creek to Water Hollow and then 5 miles on a new
gravel-surfaced road up Water Hollow Canyon.
The material excavated from Water Hollow Tunnel was deposited in an area below the old U.S. Highway 40 which would
eventually be inundated by the enlarged Strawberry Reservoir. The tunnel spoil area has been leveled, fertilized,
and seeded.
(21)

Strawberry Reservoir Enlargement
The nearly completed Soldier Creek Dam, about 7 miles downstream from the existing Strawberry Dam, will increase the
present Strawberry Reservoir capacity from 283,000 to
1,106,500 acre-feet. This reservoir would be the prime
storage facility for the Bonneville Unit, prov1ding the
necessary carryover storage for use in years of short
supply.
The maximum content would occur during periods of high runoff, and the minimum content would occur during periods of
low inflow and high demands. Because of winter releases
to other reservoirs in the Bonneville Basin, the yearly
minimum content of Strawberry Reservoir would usually occur
in March or April. Under a simulated reservoir operation,
the reservoir would have emptied only once in the 40-year
study period from 1921 to 1960. An artist's concept of
Strawberry Reservoir enlargement is shown in Figure A-12.
About 18,950 acres of land were acquired or set aside for
enlargement of the reservoir. This included the necessary
lands for construction and recreational purposes. Of this
amount, an estimated 4,285 acres were privately owned, 953
acres were Indian owned, and 13,712 acres were Strawberry
Valley Project lands being used by the Strawberry Water
Users o
Ample borrow material for dam construction was available
within the enlarged Strawberry Reservoir area. A riprap
quarry of suitable quality rock was developed slightly
downstream from the dam on the left side of the canyon.
Concrete aggregate was obtained from the Moon deposit on
Currant Creek and from a commercial source in Salt Lake
County. Figure A-13 shows the proposed recreational facilities, borrow areas, and waste disposal areas for the enlarged Strawberry Reservoir.
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Figure A-12

Soldier Creek Dam and Enlarged Strawberry Reservoir (Under Construction)
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The necessary powerlines for construction and operation of
the dam and appurtenant works have been constructed.
several miles of UoS. Highway 40 have been relocated and
opened to traffic, and sections of the old highway would
be inundated. A Forest Service guard station and garage
will require relocation. Temporary permits at the existing fishing cabin developments will not be renewed. Since
These developments are substandard and sanitation problems
exist, they will not be relocated. However, studies would
be made to determine whether or not replacement sites would
be made available for development and to determine possible
locations of such sites. Adherence to prescribed standards
relating to environment and sanitation would be requir~d
for any such development. Two different types of campgrounds which would conform to higher standards are envisioned. One would be located close to the highway and designed for overnight and weekend visits, and the other type
would be located in more isolated areas and intended for
longer vacation stays.
A trash fish eradication program, primarily for the Utah
chub (Gila atraria), is scheduled to be conducted in midJuly on the section of "the Strawberry River between Soldier
Creek Dam and th~ existing reservoir. The water would be
chemically treated with the toxicant rotenone, and the
water area over Stinking Springs would be blasted with a
grid of dynamite to dislodge and kill any fish seeking
refuge in the springs. The eradication program would be
conducted by the Utah Division of Wildlife Resources, in
cooperation with the Bureau of Reclamation and the Bureau
of Sport Fisheries and Wildlife. An environmental assessment of the program would be prepared by the Bureau of
Sport Fisheries and Wildlife prior to its implementation.
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c.

Diamond Fork Power System
Power development in the Bonneville Unit would consist of the
Diamond Fork Power System, with three powerplants and associated
waterways, regulatory reservoirs, switchyards, and transmission
lines. Bonneville Unit water in Strawberry Reservoir and water
of the existing Strawberry Valley Project would be transferred
from the Uinta to the Bonneville Basin through Syar pressure
tunnel, which would replace the existing free-flow tunnel.
Approximately 197,600 acre-feet of water would be released
annually through the tunnel, including 61,000 acre-feet of normal
yield from the Strawberry Valley Project. From the tunnel the
water would descend about 2,000 feet through Syar, Sixth Water,
and Dyne Powerplants, in succession, to the valley floor. Water
released through the powerplants would be used mostly for irrigation, with some for municipal and industrial purposes. Figure
A-14 is a sketch map of the Diamond Fork Power System. Figure
A-15 is a schematic presentation of the distribution of Bonneville
Unit water in the Bonneville Basin.
The Syar, Sixth Water, and Dyne Powerplants would have a total
generating capacity of about 133,500 kilowatts. Part of the power
produced at these plants would be used for Bonneville Unit
pumping and the remainder for commercial consumption, with resulting
revenues to be used to help repay Unit costs. Other features of
Diamond Fork Power System include the Syar, Sixth Water, and
Dyne Penstocks, Dyne and Corona Aqueducts, and Syar and Sixth
Water regulatory reservoirs. The powerplants would generate an
average of 319,500,000 kilowatt-hours of energy annually. Bonneville Unit pumping plants would require about ' 8,000 kilowatts of
capacity at peak loads and an average of about 20,400,000 kilowatthours of energy. The remaining power would be integrated with
that generated at powerplants of the Colorado River Storage Project
and sold commercially. Bonneville Unit power would be transmitted
to points of use over an interconnected system of Federal and
private transmission lines under contracts made for the Colorado
River Storage Project. An artist's concept of the power system is
shown in Figure A-16. Physical data pertaining to the power
system are shown in Figure A-17. Roads related to the power system
are shown in Figure A-18.
(1)

Syar Power Unit
Syar Power Unit would be composed of Syar Tunnel, Penstock,
and Powerplant, and Syar Dam and Reservoir. Transbasin
diversion of Bonneville Unit water would be accomplished
through the pressurized Syar Tunnel, which would extend
from Strawberry Reservoir to the Syar Penstock. The steel
penstock would receive water from the downstream portal of
Syar Tunnel and deliver the water to Syar Powerplant. Syar
Powerplant and related features would be located in the
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Figure A-16

Proposed Diamond Fork Power System
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southeast part of the Wasatch Mountains on a broad saddle
separating Fifth Water and Sixth Water tributaries of
Diamond Fork. The proposed penstock line traverses a moderate
slope from the downstream portal of Syar Tunnel to the Syar
powerplant.
A surge tank would be located near the Syar Tunnel outlet
portal. Syar Reservoir, formed by a dam Bo feet high and a
low dike, would serve as an afterbay. The Syar Powerplant
would be situated on the northeast bank of Syar Reservoir
and would develop the potential head differential of about
350 feet between the Strawberry and Syar Reservoirs. It
would be connected to Sixth Water Switchyard by a 13B-kv
line. The Syar plant would be operated by remote control
from Sixth Water Powerplant.
Access to the potential damsite is via a partially paved
mountain road which follows Diamond Fork Creek from its junction
with u.S. Highway 50 up the canyon to the junction of Springville Crossing and Ray's Valley Road, thence to the damsite
via Ray's Valley Road. The site is 22 miles from U.S. 50 via
this route. Rights-of-way for the Syar Power Unit would be
on public lands within the Uinta National Forest.
The inlet portal of Syar Tunnel in the Strawberry Reservoir
would be under water constantly, making excavation difficult
from the inlet end. For this reason, Syar Tunnel would
probably be excavated from the outlet portal end. Excavated
material amounting to approximately 100,000 cubic yards would
be used in the outer zones of the dam and dike at Syar Reservoir.
The construction road to the tunnel outlet would be located
so that it would be hidden from every direction except the
south. A permanent operating road would be required for
access to the outlet of the tunnel and the head of Syar
Powerplant Penstock. Therefore, the construction road would
also be designed as a permanent operating road and thus avoid
creating two construction scars.
Materials exploration has not yet been completed for Syar Dam.
It is anticipated that the material required can be found
within the reservoir basin. Flagstaff limestone outcrops
along Fifth Water Creek provide a potential source of riprap.
Concrete aggregates would be obtained from commercial pits
near Spanish Fork.
Ray's Valley Road, which provides the existing access to the
outlet of Syar Tunnel and Syar Reservoir, would be widened
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to 18 feet and gravel surfaced in some areas on the present
alinement before construction was initiated in this area.
The agency responsible for maintenance of the road has not
yet been determined.
A portion of this road would be relocated around the Syar
Reservoir. The Forest Service, as part of its long-range
plan, is considering extending the Ray's Valley Road up Fifth
Water and down to Strawberry Reservoir.
(2)

Sixth Water Power Unit
Corona Aqueduct and Sixth Water Penstock, Powerplant, and
Reservoir constitute the Sixth Water Power Unit. Water from
the Syar afterbay would be delivered by Corona Aqueduct to
Sixth Water Powerplant Penstock. The aqueduct would consist
of 3,800 feet of pressure pipe, 950 feet of pressure tunnel,
and a surge tank 70 feet in height and 30 feet in diameter.
After passing through Sixth Water Powerplant, the water would
be regulated in Sixth Water Reservoir.
The beginning of the aqueduct line may be reached from U.S.
Highway 6-50-89 through Spanish Fork Canyon, traveling about
21 miles via the partially paved Diamond Fork road and portions
of the un"p aved Ray's Valley and Sixth Water Roads. A trail
roughly parallels the aqueduct line from Ray's Valley to its
terminus at Sixth Water Penstock.
Sixth Water Powerplant would be connected to an adjacent
switchyard and would be attended and operated manually. This
feature would be located in the southeast part of the Wasatch
Mountains on the Sixth Water tributary of Diamond Fork.
Access would be the same as for Corona Aqueduct. The Sixth
Water portion of the route would be improved for Bonneville
Unit purposes.
Materials exploration has not been completed for Sixth Water
Dam. A cursory examination indicates that very little, if any,
impervious material is located within the reservoir area.
Most of the impervious material may have to be obtained from
the bottom of Sixth Water Canyon downstream from the dam.
Material removed in excavating for Dyne Aqueduct immediately
downstream from the dam would be used in the outer zones.
It "appears that no good source of pervious material is available
within the immediate area, so the dam embankment may have to
be designed with the minimum size pervious zones required.
This may take the form of processed sand and gravel filter
zones between the impervious core and lateral zones constructed
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from material available in the reservoir area. A 50foot-thick bed of Flagstaff limestone rock is exposed at
the damsite and extends upstream from the axis. A quarry
site for riprap could likely be located in the reservoir
basin area. Concrete aggregate may be obtained from established commercial sources.
(3)

Dyne Power Unit
Dyne Power Unit includes Dyne Aqueduct, Penstock, and
Powerplant. The Dyne Aqueduct would convey water from the
outlet works of the Sixth Water Dam in Sixth Water Canyon
to the Dyne Penstock. The aqueduct would consist of about
9,045 feet of pressure pipe and 4,585 feet of pressure
tunnel. A surge tank would be installed at the upper end
of the penstock.
The beginning of the aqueduct line and the inlet portal of
the -tunnel section may be reached from U.S. Highway 6-50-89
through Spanish Fork Canyon, traveling about 20.5 miles via
the partially paved Diamond Fork Road, the unpaved Sixth
Water mountain access road, and a 3-mile trail downstream from
the Sixth Water bridge.
The end of the aqueduct and the outlet portal of the tunnel
section could also be reached from Spanish Fork Canyon,
traveling about 11 and 13 miles, respectively, along the Diamond
Fork road and using 1/2-mile-long foot trails up the sideslope
of Diamond Fork. Prior to construction of the aqueduct, an
access road about a mile long would be built from the Diamond
Fork road to the outlet portal.
Dyne Powerplant would be connected to a switchyard adjacent
to the Sixth Water Powerplant by a 138-kv line and would be
remotely operated from the Sixth Water Powerplant.

(4) Transmission Facilities
Bonneville Unit power would be integrated with power from
the Colorado -River Storage Project (CRSP) and marketed to
potential customers over CRSP's interconnected transmission
system. Contracts with several utility companies for interconnection and transmission service could also provide a means
of marketing. Project lines would consist of 138-kv lines
from the Syar, Sixth Water, and Dyne Powerplants to the Sixth
Water Switchyard. Utah Power & Light Company would construct
lines from the Sixth Water Switchyard to the Carbon-Hale
transmission lines, about 10 miles from the switchyard. A
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contract with Utah Power & Light Company would provide
for this interconnection between Bonneville Unit powerplants and the CRSP transmission system.
Each powerplant of the Diamond Fork Power System would
have its own switchyard and, in addition, a switchyard for
the system would be located near Sixth Water Powerplant.
The switchyard locations and sizes are shown in Figure A-19.
d.

Irrigation and Drainage System
Irrigation water would be used primarily as a supplemental Supply
to assist those farmers who are now operating with an inadequate
supply. About 213,170 acres of land in the 12-county area would
receive a supplemental supply, and about 29,370 acres of new land
would receive a full supply. The new lands would be entirely in
Utah and Juab Counties. The bulk of the new land in Utah County
would be in the Proyo Bay area as a result of diking the eastern
arm of Utah Lake and in the Mosida area just west of Utah Lake.
In Juab County the new lands would be located along U.S. Highway
91 from York Ridge at the northern end of the county to the town
of Nephi.
Strawberry Reservoir water released through Diamond Fork Power
System during' the nonirrigation season would be stored in Utah
Lake, the proposed Hayes Reservoir, the proposed enlarged Mona
Reservoir, and the existing Sevier Bridge Reservoir for later use
during the irrigation season. Summer season releases through the
power system would mostly be used directly for irrigation, with a
small amount for municipal and industrial purposes.
Diamond Fork, Spanish Fork River, Wasatch Aqueduct, Mona-Nephi
Canal, Nephi-Sevier Canal, and Sevier River would convey water
from the powerplants and reservoirs to lands in Utah, Juab, and
Millard Counties and by exchange to Sanpete and Sevier Counties.
Wasatch Aqueduct would extend southwest from the Dyne Powerplant
to York Ridge--the divide between Utah and Juab Counties. MonaNephi Canal would continue south from York Ridge to Nephi. During
the nonirrigation season some water woUld be released from MonaNephi Canal for storage in Mona Reservoir, and would be pumped
~ack · to the canal by Mona Pumping Plant during periods of peak
irrigation demands. At Nephi water would be pumped by Nephi
Pumping Plant from Mona-Nephi Canal to Nephi-Sevier Canal, which
would continue to the existing Sevier Bridge Reservoir. Sevier
River augmentation would be regulated and delivered to points
of use by existing facilities. The average top width of these
canals would range from 20 to 42 feet and the average depth from
3.5 to 7.0 feet. Water depth and velocity would range from 1.7
to 4.5 feet and 1.5 to 2.1 feet per second, respectively.
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The Mosida Canal, with two pumping plants, would serve
the Mosida area west of Utah Lake. The reclaimed Provo Bay area
would be served by the potential Provo Bay pumping plants,
canals, and laterals.
Springville and Provo Bay Bypass Canals would route flood flows
around Springville and Provo Bay Dike. Beer Creek Canal and
pumping Plant and Provo Bay Drain Pumping Plant would convey
drain water of Beer Creek and Provo Bay areas into Utah Lake.
(Physical data on the nine pumping plants required for the
Bonneville Unit Irrigation and Drainage System are given in
Table A-6.) The enlarged Elberta Canal would serve the Elberta
area with water from the enlarged Mona Reservoir.
As discussed in paragraph A6d(13), much of the drainage system
cannot be located or designed at this time. The estimated total
~umber of miles of open and closed drains required is given in
this section and in Table C-30. The proposed Provo Bay development, including the drainage ' system, is discussed in paragraph
A6d(10) and shown in Figure A-25. A subsequent detailed environmental statement would be prepared for the Irrigation and Drainage
System of the Bonneville Unit.
A sketch map of the Irrigation and Drainage System area is shown
in Figure A-20.
(1)

Hayes Reservoir
Hayes Reservoir would be formed by constructing a rolled
earthfill dam on Diamond Fork about ~ mile above the streams '
junction with Spanish Fork River. For the most efficient use
of the water for power production, Hayes Reservoir would
fill and draw down to minimum pool every year. The filling
period would begin at the end of the irrigation season and
the reservoir would fill at a steady rate throughout the
nonirrigation season, becoming full in April or May. Storage
releases would be made during the peak irrigation season
months of June, July, and August.
A potential recreation site on the north side of the reservoir
site has been selected. A paved county road leaves U.S.
Highway 50 at the confluence and passes through the proposed
dam and reservoir site. This road would be relocated on the
north side of the reservoir. Land to be acquired for rightsof-way and construction purposes would include an estimated
1,409 acres of privately owned land, 88 acres of Federal land,
and 18 acres of Forest Service land. An artist's concept of
Hayes Dam and Reservoir is shown in Figure A-2l.
The borrow area for construction materials would be located
primarily within the reservoir itself, directly upstream from
the dam axis. Exploration for riprap for Hayes Dam has not
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been completed. General geology studies do not indicate
the existence of suitable rock within the reservoir basin.
Outcrops of limestone and well-cemented sandstone that should
prove competent are located downstream from the damsite.
Concrete aggregate is available from established commercial
sources near Spanish Fork.
Only day-use facilities for boating and picnicking and a
small storage building for administration would be constructed,
since camping, would be accommodated on adjacent National
Forest lands. The existing Palmyra and Diamond Fork campgrounds
provide facilities for periods of longer use. The general
area is also used for grazing by domestic animals and for
hunting. A ranch is located in an area of the reservoir basin
which would be inundated.
Day-use recreation facilities would include necessary
roads, ' parking areas, a boat-launching ramp, a picnic area,
and water and sanitary facilities. Access to the recreation
area would be provided by the relocated road on the north
side of the reservoir.
Figure A-22 shows the potential borrow area and recreation
site.
(2)

Wasatch Aqueduct
Wasatch Aqueduct would extend from Dyne Powerplant to the
Mona-Nephi Canal at York Ridge. The aqueduct would consist
of a series of conduits, siphons, tunnels, and canals. The
water would be used primarily for irrigation of land in the
Bonneville Basin area.
The aqueduct would traverse the slopes of Diamond Fork and
Spanish Fork Canyons, tunnel through the Wasatch Mountain
beneath Loafer Ridge, and then run along the base of the
Wasatch Mountains near the communities of Salem, Payson, and
Santaquin. Various sections of the aqueduct may be reached
by short roads or trails from the Diamond Fork road,
from U.S. Highway 6-50-89 through Spanish Fork Canyon, and
from U.S. Highway 91 between Salem and Santaquin. The
aqueduct traverses lands in Uinta National Forest, reclamationwithdrawn lands, Utah State lands, and private lands.
In most
,in pipe
Diamond
located

of its first 3 miles the aqueduct would be located
under the shoulder of the Forest Service Road in
Fork. The next 7-mile section would be pipeline
on the south side of Diamond Fork Canyon. About
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5.5 miles of tunnel would ,be required through the mountain
beneath Loafer Ridge. Spoil from the tunnel section would
' be located where it would be least conspicuous and would be
graded and smoothed to conform as nearly as possible to the
existing topography. About 3 miles of the aqueduct between
Goosenest and Spring Lake south of Payson would be in pipeline
because of the steep slopes. The remainder of the aqueduct,
including sections on either side of the pipeline, would be
, in open canal sections located on rolling bench or valley
lands.
(3)

Mona-Nephi Canal
The main section of the Mona-Nephi Canal would extend from
the terminus of Wasatch Aqueduct at York Ridge southward
along the eastern side of Juab Valley to a point near Levan
Ridge. The canal would consist primarily of open sections
wit~ several short siphons and conduits.
An, operating road
would be provided on the downhill bank for the entire reach
of the canal.
Various sections of the canal could be reached by numerous
existing short side roads from U.S. Highway 91 which intercept the canal alinement between York Ridge and the Nephi
area. The area traversed by the canal is on gently sloping
land. Most of the rights-of-way would inyolve private land.

(4) Mona Pumping Plant
The Mona Pumping Plant would lift water from Mona Reservoir
into Mona-Nephi Canal for irrigation use. The pumping plant
would be located near the north end of Mona Reservoir
opposite the damsite. (Physical data on the plant are given
in Table A-6.) The 1.2-mile-long pipeline between Mona Reservoir and Mona-Nephi Canal would also be used to deliver water
from the canal to the reservoir, primarily during the nonirrigation season.

(5) Mona Reservoir Enlargement
Mona Reservoir would be enlarged by constructing a new earthand rockfill dam on top of the existing small Mona dam, which
was built in the early 1900's by the Elberta Water Users.
Under Bonneville Unit operation the reservoir would fluctuate
widely from year to year, depending on available water supplies.
The reservoir would fill at a steady rate throughout the
nonirrigation season, becoming full in April or May of each
year. Storage releases would be made throughout the irrigation
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season. However, the reservoir would have emptied only
four times in the 40-year study period from 1921 to 1960.
Land to be acquired for rights-of-way and construction
purposes would include an estimated 4,956 acres of privately
owned land, 77 acres of State land, and 40 acres of Federal
land. Facilities for boating, picnicking, limited camping,
and administration are planned. About 5.6 miles of county
road and 5.7 miles of Union Pacific railroad would be relocated.
Figure A-23 is .an artist's concept of the enlarged Mona Reservoir.
The proposed site is located in the extreme north end of Juab
Valley, between Long Ridge on the west and Mt. Nebo on the
east. The damsite would be reached by traveling north along
the west side of the existing reservoir from Mona for about
4 miles on a graded county road, then about ~ mile east over
an unimproved d~rt road.
Borrow areas would be partially below the normal water level
of the reservoir. A possible riprap source is located 3 miles
northwest of the damsite. The rock is a dense dolomite that
can be obtained in satisfactory size and adequate quantities
for the d~. Additional exploration of this and other possible
sites would be required. A potential gravel source is located
8 miles north of Mona. Concrete aggregate may also be obtained
from commercial suppliers nearby.
Potential borrow areas and recreation areas for the enlarged
Mona Reservoir are shown in Figure A-24. Access roads and
county road relocations are also shown on this figure.
(6)

Elberta Canal and Diversion Dam
The Elberta Canal would convey Bonneville Unit water from the
enlarged Mona Reservoir to Unit lands in the Elberta area in
the southern end of Utah County. The canal would begin at
the Elberta Diversion Dam and follow near the bottom of the
steep-walled canyon of Currant Creek. The canal would emerge
from the canyon and follow along the gentle foothills at the
south end of Goshen Valley and terminate near the small
community of Elberta.
A section of the canal in Currant Creek Canyon would be a
concrete pipe replacement of an existing smaller pipe. The
remaining portion would be an enlargement of the existing
canal. An operating road would be provided along the downhill
side of the canal throughout its length.
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Elberta Diversion Dam would replace an existing structure
located on Currant Creek about l~ miles downstream from the
Mona Dam. Bonneville Unit water from Mona Reservoir would
be conveyed to the diversion dam in the existing creek, where
it would be diverted into Elberta Canal. The new diversion
dam would be a reinforced concrete structure consisting of
a 20-foot-long overflow weir, a sluiceway, and a headworks.
Protective dikes would extend from the diversion dam to each
side of the canyon. Flows through the headworks would be
controlled by two cast-iron slide gates and measured by two
propeller meters located in a meter structure.

(7)

Nephi Pumping Plant
The Nephi Pumping Plant would lift water from Mona-Nephi
Canal into Nephi-Sevier Canal for conveyance to Sevier Bridge
Reservoir. The pumping plant would be located about 2 miles
south of Nephi on clay, silt, and sand to an unknown depth
over alluvial fan gravels. The discharge line would extend
southeasterly 0.4 mile to the Nephi-Sevier Canal. (Physical
data on the plant are given in Table A-6. )

(8)

Nephi-Sevier Canal
Nephi-Sevier Canal would be an extension of the Mona-Nephi
Canal at a higher elevation. It would extend south from the
Nephi Pumping Plant to the existing Sevier Bridge Reservoir,
crossing Levan Ridge in a 5-foot cut. Water from Sevier
Bridge Reservoir would serve the irrigable lands through
existing private canals and laterals.

(9)

Sevier Bridge Reservoir
The existing Sevier Bridge Reservoir would receive Bonneville
Unit water from the Nephi-Sevier Canal. This would add 29,500
acre-feet of water annually to the reservoir for supplemental
irrigation in the Sevier River Basin. This water would be
delivered to farmlands downstream from the reservoir via , the
Sevier River and existing irrigation canals and laterals
and upstream from the reservoir by exchange via existing
facilities. The existing reservoir has the capacity to
store this additional water without further construction.

(10)

Features Related to Provo Bay Dike

An irrigation development has been proposed for the Provo
Bay area about 4 miles southwest of Provo. Plans include a
low Provo Bay Dike along the west side of the area to keep
Utah Lake waters out; drains to lower the water table so the
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lands can be cultivated; canals to deliver irrigation water
to the lands; and Hobble Creek Diversion Dam and Springville
and Provo Bay Bypasses to carry Hobble Creek water around the
dike. Pumping plants would be required to pump drain water
into the lake and to pump water from the lake into Provo
Bay Canal for irrigation use in the bay area.
Under this plan about 6 t 800 acres of land could be reclaimed
for agricultural production in Provo BaYt and about 2 t 700
acres adjacent to the bay could be provided a supplemental
water supply. Thi"s development would be a carefully i'ntegrated
plan and would include 48 farm units with homes and farmsteads
that would average about 140 acres each. However, to sustain
agricultural production, both an irrigation and a drainage
system would have to be provided. The drainage system would
mainta~n the water table at depths to permit sustained
production of deep-rooted crops. It would consist of a network
of open-outlet-collector and open-lateral drains which would
serve as an outlet ' for a system of closed subsurface tile
d~ains.
The irrigation and drainage systems, with the exception of the closed tile drains, and proposed major access
roads to the farm units are shown in Figure A-25.
The drainage system would include about 65 miles of closedtile subsurface drains, about 22 miles of open lateral drains t
and about 11 miles of open main outlet collector drains.
The open lateral collector drains and the open main outlet
collector drains would receive all surface runoff resulting
from storms and irrigation waste in addition to all perimeter
inflow to the bay.
The access roads built parallel to the open drains would
become part of the county road system and would provide ready
access to the existing county roads surrounding the bay. To
minimize the area taken out of production for right-of-way
purposes t the project irrigation system would also be built
adjacent to and parallel to the open lateral drains and roads.
The project irrigation distribution system would provide
an outlet on the high point of each farm unit.
(a) , Provo Bay Drains Pumping Plant
The Provo Bay Drains Pumping Plant would lift surface
and subsurface drainage water from Provo Bay through the
Provo Bay Dike into Utah Lake. The pumping plant would
be located southwest of Provo along the Provo Bay Canal
near the southwest corner of the Provo Bay area. (Physical
data on the plant are given in Table A-6.)
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(b)

Hobble Creek Diversion Dam
Hobble Creek Diversion Dam would divert a major
part of the high runoff flows of Hobble Creek to
Springville Bypass for conveyance around Springville
to Provo Bay Bypass. The damsite and settling basin
would be located on Hobble Creek in Utah Valley near
the west base of the mountains about l~ miles downstream or west from the mouth of Hobble Creek Canyon.
The 1,800-acre-foot settling basin would settle debris
and silt from the diverted flood waters. The site is
reached by a paved county road running south from
Hobble Creek Canyon Road, about I mile southeast of
Springville.
The dam would consist of a dike structure and headworks.
The dike structure would have a crest width of 20 feet,
a crest length of about 2,200 feet, and a maximum
height of about 12 feet. One headworks would control
flows into Hobble Creek; and a second would consist of
a rectangular concrete section to convey the f~ow, a
radial gate to control the flow, and a Parshall flume
to measure the flow.
Impervious embankment materials for the diversion dam
would be available in the vicinity of the damsite.
However, no borrow areas have been outlined at the
present time.

(c)

Springville BfPass
Springville Bypass would consist of an open concrete
chute from its beginning to a point where it would leave
the benchlands near Springville and a gravel-lined canal
for the remainder. The bypass would begin at Hobble
Creek Diversion Dam and traverse westerly along the floor
and the south side of Hobble Creek Valley. It would then
run along the south side of the large Hobble Creek delta,
passing to the south of the Springville area to its confluence with Provo Bay Bypass.
The Springville Bypass would convey flood flows from
Hobble Creek in excess of 600 c.f.s. around Springville. On the average, it would be used about once in
10 years.

(d)

Provo Bay Bypass
Provo Bay Bypass would begin a~ong Hobble Creek about
I mile northwest of Springville. The bypass would
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serve as a new route for the waters of Hobble Creek.
Beginning at Hobble Creek, it would run southerly to
its confluence with Springville Bypass west of Springville. It would then turn westerly, traversing almost
due west around the south side of Provo Bay and Provo
Bay Dike to its confluence with the Spanish Fork River,
thence to Utah Lake.
The Provo Bay Bypass would consist of a gravel-lined
canal and .would be constructed on level land. It would
convey some water at all times, but its design capacity
would be approached only when it conveyed flood water.

(e)

Provo Bay Canal and Pumping Plants
The Provo Bay Irrigation Pumping Plant would pump
water from an intake channel of Utah Lake into the
Provo Bay Canal. This canal would traverse the bay in a
counter clockwise direction with laterals extending
from the main canal on the north and south sides of the
bay to serve lands in the higher areas. Two small
pumping plants would pump water into these laterals.
tPhysical data on the Provo Bay pumping plant are given
in Table A-6.) The main canal would serve the farms
within the bay area on a semicall-rotation basis.

(11)

Beer Creek Dike 2 Pumping Plant 2 Diversion Dam 2 and Canal
Beer Creek Dike would prevent flooding of the lower area of
Beer Creek by Utah Lake. Beer Creek Pumping Plant would pump
drainage water from the inland side through the dike into Utah
Lake. (Physical data on the pumping plant are given in Table
A-6.) Beer Creek Diversion Dam and Canal would divert and
convey the natural flow of Beer Creek and its tributary, Spring
Creek, around the west end of the dike and back into Beer
Creek channel and into Utah Lake.
Beer Creek Dike, located about 7 miles westerly from Spanish
Fork, would be a compacted earth embankment structure. Rights of-way required would include about 22 acres of private
pastureland having no improvements. Secondary asphaltsurfaced roads serve the area and could be used for access
to the feature. The silts adjacent to the dike site are considered adequate for embankment. Gravelly and riprap material
could be obtained from West Mountain, about 2 miles from the
site. Commercial aggregate for concrete could be obtained
from Spanish Fork or Payson.
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Beer Creek Pumping Plant would be located on Beer Creek
about 12 miles west of Spanish Fork. Access to and construction materials for the pumping plant would be the same
as those described above for the dike.
Beer Creek Diversion Dam would divert water from the natural
channel of Beer Creek about 3 miles north of Payson into the
Beer Creek Canal. The canal would traverse a relatively flat
area formerly occupied by Utah Lake in a westerly direction,
wh~re it would intercept the improved Spring Creek Channel, a
tributary of Beer Creek Canal. It would then traverse
northwesterly, where it would end in the natural channel of
Beer Creek, approximately 7.5 miles west of Spanish Fork.
During the spring runoff high flows of Beer Creek and Spring
Creek would be diverted into Utah Lake. Beer Creek Canal
would also convey return flow water to these lands for irrigation during the irrigation season.
(12)

Mosida Canal and Pumping Plants
Mosida Canal would be located on gently rolling ~and in
west-central Utah County along the northwest side of Goshen
Valley and the southwest side of Utah Lake. Water would be
lifted from Utah Lake into the canal through a O.3-mile-long
discharge line by the Mosida Lower Pumping Plant. The
Mosida Relift Pumping Plant would lift water from the canal
to a higher section of the canal through a O.3-mile-long
discharge line for irrigation of lands in the southern portion
of the Mosida area. (Physical data on the pumping plants are
given in Table A-6.)
The gently sloping land would facilitate the canal construction and restoration of the adjoining area. Access would be
provided by existing roads along the alinement. Construction
aggregate is available from local commercial sources.

(~3)

Subsurface Drainage
Corrective measures for subsurface drainage deficiencies
were planned as a part of the Bonneville Unit development.
The corrective program as now formulated is provisional. Much
of the drainage system cannot be final~y designed until the
Bonneville Unit irrigation system has been in operation and
exact locations of the drainage problems have become apparent.
The provisional layout of the subsurface system would provide
for about 157 miles of closed drains, 68 miles of open drains,
12 miles of outlet collector drains, and 8 miles of natural
channel improvements. tIthe layout would include Beer Creek

88

Dike to keep high waters of utah Lake from encroaching on
lower lands of the Beer Creek portion of the Spanish Fork
area. It would also include drainage pumping plants near
Beer Creek and in the Provo Bay area to pump drainage water
to Utah Lake. A deep drainage well in the Elberta subarea
would be p~ovided to protect lower-lying non-Unit lands.
Water from the well could be used for irrigation of Bonneville
Unit lands if it is found to be of suitable quality.
drainage systems in the Sevier River
areas would be adequate to protect the Unit lands under
present water supplies and with the small amount of water
to be provided by the Bonneville Unit. Therefore, no Unit
drains are planned for the Sevier River areas under the
Bonneville Unit. Other areas that do not appear to require
subsurface drains under the Bonneville Unit are the Heber-Francis
and the Peteetneet areas.
~xisting subs~rface

e.

Municipal and Industrial Water System
The Municipal and Industrial Water System (Fig. A-26) would include
Jordanelle Reservoir on Provo River; improvement of the existing
Provo Reservoir Canal; the Jordan Aqueduct; the Alpine Aqueduct;
and Lampton R.eservoir on Jordan River, which would reregulate
Bonneville Unit return flows below Utah Lake.
Most of the municipal and industrial water supply which would
be stored and regulated in Jordanelle Reservoir would be salvaged
from Utah Lake by reducing the evaporation. Diking of Utah
Lake (Provo and Goshen Bays) would reduce the surface area of
the lake by about 35 percent and would result in an evaporation
savings of more than 105,000 acre-feet of water annually. Part
of this savings would be exchanged upstream in Jordanelle Reservoir
for Provo River water that presently flows into Utah Lake. As
required for municipal and industrial use, the stored water would
be released to the Provo River, and thence diverted to Alpine
Aqueduct or to Jordan Aqueduct via Provo Reservoir Canal.
Municipal and industrial water developed by the Unit would total
99,000 acre-feet, to be distributed as follows: Salt Lake County,
70,000 acre-feet; northern Utah County, 20,000 acre-feet; southern
Utah County, 7,500 acre-feet; and Juab County, 1,500 acre-feet.
Storing surplus flow from the Jordan River, spills from Utah Lake,
and Bonneville Unit return flows, Lampton Reservoir would provide
water for industrial development in Salt Lake Valley. The distribution works required to deliver this industrial supply have not been
determined.
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(1)

Upper Provo River Reservoir Stabilization
·The upper Provo River area contains many natural lakes,
15 of which have had additional water impounded by dams.
These reservoirs have a total capacity of 13,000 acre-feet
and provide late season irrigation water for downstream
appropriators. The reservoirs have fluctuated widely in the
past. Filling usually occurs through winter months with
.maximum water surface increases during the months of April
and May. Drawdown begins in about July and is complete by
late August.
The Forest Service has recommended 2 that 14 of these 1akereservoirs be converted to permanent lakes with stabilized
capacities and water levels. Reconstruction of some of the
dams is proposed. One lake would continue to be utilized
to store 2,030 acre-feet of irrigation water for use on lands
above Jordanelle Reservoir. That lake would continue to
fluctuate as in the past.
The reservoirs are accessible by road and trail. Six of these
lakes are near existing roads, and one additional lake will
be served by a new road--according to the Wasatch National
Forest transportation plan. Trail access only would be provided
to the remaining eight lakes. Physical data on the 15 reservoirs are shown in Table A-7.

(2)

Jordanelle Reservoir
Jordanelle Dam and Reservoir would be located on the Provo
River about 6 miles north of Heber City. It would provide
storage of Bonneville Unit water at an upstream site by exchange
for Bonneville Unit water in Utah Lake and most of the water
that is presently regulated in 15 small reservoirs on the
headwaters of Provo River.
Municipal and industrial water stored in Jordanelle Reservoir
would be delivered to Salt, Lake County through the Provo .
River, the rehabilitated Provo Reservoir Canal, and the buried
Jordan Aqueduct and to northern Utah County ·through the Provo
River and the proposed Alpine Aqueduct.
Jordanelle Reservoir would be a long-term holdover reservoir.
The maximum content would occur during periods of high inflow
and low demands, and the minimum content would occur during
periods of low inflow and high demands. The reservoir would
have emptied only once in the 40-year period from 1921 through
1960.
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The Bonneville Unit Definite Plan Report 93 described
a Jordanelle Reservoir with a tentative capacity of
170,000 acre-feet and a surface area of 2,100 acres. At
present the planned capacity is expected to be increased
to 320,000 acre-feet or greater. The surface area of a
320,000-acre-foot capacity reservoir would be 3,068 acres.
Land to be acquired for rights-of-way and construction
purposes would include an estimated 4,400 acres of privately
owned land, 80 acres of State land, and 480 acres of Federal
land. An artist's concept of Jordanelle Dam and Reservoir
is shown in Figure A-27.
The borrow areas for impervious materials for the dam embankment
are expected to be located primarily in the reservoir basin
below the normal water surface. Pervious river channel
materials for the dam would be obtained from along Provo River
Valley f~oor, within 2 miles hauling distance upstream from the
proposed axis. , Most of the area would be below the normal
water surface of the reservoir. Riprap material could be
obtained from the existing rock quarry located near Lemon
Grove on Provo Hiver about 9 miles upstream from the damsite.
This lava flow rock (andesite porphyry) was used on Provo
River channel improvement work. Riprap might be obtained
from within the reservoir basin; however, explorations would
be required to determine this. Concrete aggregate would be
obtained from commercial pits located in the Salt Lake City
or Provo areas.
Part of U.S. Highway 40-189 and U.S. Alternate 189 would have
to be relocated (Fig. 28) to clear the construction site and
backwater area in the reservoir. The water would reach to the
north approximately 3.2 miles up U.S. Highway 40-189 toward
Silver Creek Junction and would inundate that much of the
existing highway.
The proposed realinement would be west of and generally
parallel to the present U.S. 40-189 on the west shoreline of
the reservoir. The alinement for U.S. Alternate 189 runs
easterly toward Francis, south of and generally parallel to
the present roadway on the south shoreline of the east arm of
' the reservoir. The U.S. 40-189 realinement would provide good
access to the reservoir for recreation purposes and to the
existing mines now in operation in the area.
The construction of the proposed dam and reservoir would
necessitate the relocation of 19.5 miles of Utah Power & Light
Company powerlines and a switchyard, and 7.2 miles of Mountain
Bell telephone lines.
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Table A-7
Upper Provo River Reservoir Stabilization Physical Data

Reservoir
Big Elk
Crystal
Duck
Fire
Island.
Long
Lost
Marjorie
Pot
Star
Teapot
Trial
Wall Y
Washington
Weir
Total

Storage 1/
Right
(acre-feet)
871.10
38
420
108
97.70
824.10
690.54
260
116
313.90
140
1,660
2,030
2,720
46
10,335.34

Maximum
Capacity
t acre-feet)
871
60
420
90
98
863
1,325
285
115
314
162
2,300
2,900
3,300
46
13,149

Dam
Height
(feet)
30
7
18
12
8
26
25
22
8
17
8
40
35
42
15

Maximum
Area
(acres)
46
12
37
12
27
54
86
25
30
20
20
77
91
145
4
686

11 Storage rights (8,305.34 acre-feet), except for Wall Lake,
would be transferred to Jordanel1e Reservoir.

gj Wall Lake has been tentatively selected to continue
ing irrigation water in the Francis area.
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Proposed recreation areas and borrow areas for Jordanelle
Reservoir are shown in Figure A-29.
(3)

Provo Reservoir Canal Rehabilitation
The rehabilitated Provo Reservoir Canal would convey
municipal and industrial water from the Provo River to the
Jordan Aqueduct for delivery to Salt Lake County. The
.existing Provo Reservoir Canal heads on the Provo River at
Murdock Diversion Dam and extends northwestward to the Pointof-the-Mountain. Because of fund restrictions portions of
Provo Reservoir Canal were never constructed to design
capacity. Bank settlement and erosion during the interim
have also restricted the capacity. The rehabilitation program
would involve raising the left bank of some sections of the
canal with a total length of 18.7 miles, raising the walls
of a 440-foot concrete flume, and lining a 2.4-mile section
to reduce leakage. The section of canal that would be rehabilitated traverses properties in rural and suburban Utah County.
Existing devices to protect humans and animals from canal
hazards include guardrails, escape ladders, safety nets, and
chain-link fencing.

(4)

Jordan Aqueduct
The Jordan Aqueduct is the only feature of the Bonneville
Unit under construction in the Bonneville Basin. Completion
of the first 15 miles is expected during 1973. Construction
of an additional 5 miles is scheduled to begin in 1978, with
completion anticipated in 1980. The buried 78-inch-diameter
Jordan Aqueduct will receive water from the rehabilitated
Provo Reservoir Canal at Jordan Narrows. Passing under the
Jordan River, the aqueduct continues northwesterly to Jordan
Treatment Plant and thence north along the west side of Great
Salt Lake Valley. An artist's concept of the Jordan Aqueduct
alinement is shown in Figure A-30.
The Salt Lake County Master Plan95 calls for the southwest
portion of the Salt Lake Valley to be maintained as a rural
environment of low population density. The location of turnouts
and distribution laterals from the aqueduct have been coordinated
with this plan to assure that adequate consideration is given
to the requirement for open space and preservation of agricultural lands.

(5)

Alpine Aqueduct
Alpine Aqueduct would convey treated water to northern Utah
County. It would be a buried pipeline extending from Provo '
Hi ver to Lehi.

96

(6)

Utah Lake Diking
Provo and Goshen Bays would be separated from the main body
of Utah Lake by dikes to reduce evaporation losses.
The proposed Provo Bay Dike would separate the eastern
extremity from the lake. It would be an earthfill structure t
with a maximum height of 24 feet above the bed of the lake.
Goshen Bay Dike would separate the southern bay from the lake
and would prevent saline water accumulating in the bay from
entering the lake. This dike would be a terraced earthfill
structure which would allow for settlement in the foundation.
It would have a maximum height of about 30 feet. Artist's
concepts of Provo Bay and Goshen Bay Dikes are shown in
Figures A-3l and A-32.
The drawdown of the diked Utah Lake would be similar to that
which has occurred historically. Seasonal fluctuations should
be in the 2- to 5-foot range. In drought years the lake
could be drawn down to 12 feet below compromise level; however t
attempts would be made to limit demands and drawdown to 9.3
feet below compromise level.
Ample fine-grained materials suitable for construction of Provo
Bay Dike .are available at the site. Coarse-grained, gravelly
materials are in ample supply along the foothills between
Provo and Springville. Limestone and quartzite outcrops
suitable for riprap are found in the Wasatch Mountains to the
east, in the Lake Mountains to the west, and on West Mountain.
Although a specific quarry site has not been selected, the
West Mountain site--which could be used for both dikes--would
probably be the better site from an environmental standpoint.
Concrete aggregate would be obtained from commercial sites
nearby.
Earth-embankment materials for construction of Goshen Bay
Dike are available in ample quantities within 3 miles of
either abutment. These borrow areas are not within the lake
area and would require restoration measures. One area on the
northwest end of the dike would require coordination with a
potential recreation site. Limestone of suitable quality for
riprap can be obtained from West Mountain or from the Lake
Mountains, a haul distance of about 3 miles from either
abutment. Further study would be required to select a specific
quarry site. Concrete aggregate could be obtained by
processing Lake Bonneville terrace deposits near either abutment or from nearby commercial suppliers. Figure A-33 is a
sketch map of Utah Lake showing proposed borrow and recreation
areas.

97

~.

DAY USE
AREA
HAILSTONE BOAT ACCESS
RECREATION SITE

LEGEND
POTENTIAL BORROW
AREAS

u.s.

40

FUTURE RECREATION SITE
KEETLEY PRIMARY
RECREATION SITE'-'"
FIGU RE A- 29

2000
l

I

oI

2000

SCALE IN

FEET

I

UNITED STATES
OEPARTM ENT OF THE INTERI~
BUREAU OF RECLAMA TION

CENTRAL UTAH PROJECT
BONNEVILLE UNIT-UTAH

JORDANELLE RESERVOIR
RECREATION AREAS a
BORROW AR EAS
66 -418- 3627

Figure A-3D

Jordan Aqueduct (Under Construction)

proVO Bay orain

ProVO Bay Canal

Figure A-31

Proposed Provo Bay Dike

Mosido Conal
Goshen Boy

Dike

Utah Lake

Figure A-32

Proposed Goshen Bay Dike

tJ·
American

Fork

Dev (Existing)

Rec.

"\

Steel Mill
Rec . Dev.

(Existing)

UTA H

L A K E

Provo Boy
~----.GOSHEN

BAY

SITE
LEGEND
, ' - - , PROPOSED BORRCJAI AREA
,"-,...,

~

PROPOSED RECREATION

~AREA

Goshen

Fig.
UNITED STATES
DERiRTMENT OF THE INTFRIOR
UREAU OF RECLAMATION

Boy

r"

(\.",.. '-PROPOSED
BEER CREEK
\
DIKE
, \

\.-)

C NTRAL UTAH

BONNEVILLE

UTAH
REC~EATION

BORROW

PROJECT

UNIT- UTAH

LAKE
AREAS
AREAS

a

(7)

Lampton Reservoir
Lampton Dam and Reservoir would be located on the Jordan
River south of Salt Lake City in Jordan Valley. The dam
would be constructed at about 9S00 South and the reservoir
would extend south to near Bluffdale. Existing roads traverse
both sides of the damsite and would give good access to the
reservoir. An artist's concept of Lampton Reservoir is shown
'in Figure A-34.
The reservoir would store and regulate return flows to the
Jordan River from water used under Provo River Project and
Bonneville Unit, together with spills from Utah Lake.
Flood control would be p!ovided for the lower Jordan River
area. Lampton Reservoir would fluctuate from year to year
according to variations in demand and inflow. However, the
reservoir would seldom empty and there would usually be
carryover water each year. Drawdown would occur during the
heavy summer demand period. Filling would take place from
winter water and high runoff flows.
Borrow areas have not been determined. Riprap would be
available in the nearby Wasatch Mountains. Although exploration would be required before a site is selected, no suitable
riprap sources are expected to be located within the reservoir
basin. Concrete aggregate sources are abundantly available
for development within the reservoir basin. Concrete aggregates
could also be obtained from nearby commercial sources.
A reservoir at the Lampton site has been investigated by the
Corps of Engineers as a flood-control project on the Jordan
River. It is also a feature in a master plan for the Jordan
River Parkway proposed by the Salt Lake County Planning
Commission. A report detailing this plan was presented to the
Salt Lake County Commissioners on February 5, 1965. 95 The
reservoir, known then as Jordan Lake, was part of the suggested
recreation, park, and open-space development. More recently.
Lampton Reservoir has been associated with a campaign to save
and restore the Jordan River. The Provo-Jordan River Parkway
Authority, which was recently established by the Utah State
Legislature toscorrelate development plans, is discussed in
paragraph AS.l 5 Under the proposed Bonneville Unit the
reservoir would serve as a multipurpose facility. A sketch
map of the reservoir and potential recreation sites is shown
in Figure A-35.
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(8)

Bennion Pumping Plant and Diversion Structure
Bennion Pumping Plant and Diversion Structure would be located
on the Jordan River between Bennion and Murray about 5 miles
downstream (north) from Lampton Dam. This plant would pump
return flows that occur in the Jordan River below Lampton Dam
into the existing North Jordan Canal. North Jordan Canal
would begin at Lampton Dam. Water could also be diverted
into the canal from the reservoir. Direct flows that are
presently diverted into ~orth Jordan Canal would be stored
in Lampton Reservoir and replaced downstream by return flows
at the Bennion Pumping Plant.

f.

Bureau of Indian Affairs

Act~vity

'rhe Bureau of Indian Affairs Activity is a part of the Bonneville
Unit located in Uintah and Duchesne Counties in northeastern Utah.
Bottle Hollow Reservoir has been constructed and Lower Stillwater
Reservoir is proposed, primarily t? mitigate the economic losses
associated with stream fishing ,in Rock Creek within the Uintah and
Ouray Indian Reservation. These ' reservoirs would provide 800
surface acres of fishing w.aters an~ a base from which recreationoriented enterprises could be developed, thereby providing additional
employmen~ and badly needed ,income for members of the Ute Indian
Tribe. These reservoirs are discussed in greater detail in Sections
C and D. Development of wildlife management areas on Ute Tribal
lands would be included in this portion of the Bonneville Unit.
(1)

Bottle Hollow Reservoir
Bottle Hollow Reservoir, located adjacent to U.S. Highway
40 at Fort Duchesne, filled to its capacity in April 1972.
The reservoir is being used exclusively for fishing, wildlife,
and recreational purposes. The completed recreation complex
opened for business in July 1971. It includes a 42-unit
motel, an arts and crafts store, a restaurant, a swimming
pool, and an Indian exhibition-dance area. A marina, picnic
area, campground, trailer park, and swimming beach would be
located around the reservoir.

(2)

Lower Stillwater Reservoir
The proposed Lower Stillwater Dam would be located approximately
26 miles north of Duchesne. Land to be acquired for rightsof-way and construction purposes would include about 320 acres
of privately owned summer grazing land, 212 acres of tribal
land, and 282 acres of Forest Service land. An artist's
concept of Lower Stillwater Dam and Reservoir is shown in
Figure A-36.
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Proposed Lower Stillwater Dam and Reservoir

.

The road to the Upper Stillwater Reservoir site is within
the Lower Stillwater Heservoir basin and would be relocated.
The National Park Service has prepared a reservoir recreation
development plan. "A sugge$ted relocation alinement for this
road and an access road across the dam that would avoid the
proposed recreation development are included in their plan.
The National Park Service recommends that power and telephone
lines be located adjacent to the relocated roads, while the
Forest Service recommends that they be buried along the
shoulder of the road.
Borrow ar~as for Lower Stillwater Dam would be located below
the dam axis on fairly flat terrain. The nearest source of
riprap for Lower S~illwater Dam appears to be along Rock
Creek channel upstream 'from the reservoir basin. Limestone
rock outcrops exist about 5 miles upstream from the damsite.
No specific location has been selected. Several gravel sources
in the area have been sampled, but their suitability has
not yet been determined. Good quality sand may be difficult
to locate and would likely be hauled from commercial sources
near Duchesne. If gravel, sand, and riprap of suitable
quality and sufficient quantity can be located in the vicinity
of either Upper or Lower Stillwater Damsites, these sources
would be used for both dams and the concrete aggregate could
be used for lining Stillwater Tunnel. Figure A-37 shows
proposed borrow areas and recreation sites.
(3)

Development of Wildlife Management Areas on Ute Tribal Lands
As part of the Bureau of Indian Affairs Acti vi ty, Ute 'llri bal
authorities have selected six waterfowl areas for future
development and management. The waterfowl areas would occupy
Indian lands located along Duchesne River between Ouray and
Bridgeland.
A sketch map showing locations and acreages is presented in
Figure A-38. Development and management would require dikes,
water-control structures, and fencing in all six areas. In
addition, land clearing would be required in areas No. i and
No.3, diversion structures in areas No. 1 and No.2, and
buildings and equipment in area No.1. When developed, these
areas would mitigate waterfowl losses attributable to the
Bonneville Unit in the Uinta Basin and would provide additional
hunting benefits for waterfowl and pheasant.

1.

Recreation and Fish and Wildlife
Recreational , facilities would be provided by the Bonneville Unit at
Utah La~e and at Strawberry, Starvation, Jordanelle, Hayes, and Mona
Reservoirs. In addition, the Forest Service plans to provide
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recreational facilities at Strawberry, Currant Creek, and Upper
Stillwater Reservoirs and at some of the 15 existing small lakereservoirs at the head of Provo River. Most of the water conserva_
tion function of these smal~ reservoirs would be transferred to
Jordanelle Reservoir, thus permitting the small reservoirs to be
maintained at nearly constant water elevations for fish and recreation.
One of these small reservoirs would continue to serve as an irrigation reservoir and would be subjected to annual drawdown. Dams at
a~l 15 reservoirs need some rehabilitation.
Fishery opportunities would be provided or improved at all of the
reservoirs mentioned, and stream fisheries of sections of the Provo
River, the Spanish Fork River, and Sixth Water Creek would be
improved. However, Uinta Basin streams intercepted by the Strawberry
Aqueduct would be reduced. Minimum flows of 15 c.f.s. in Sixth Water
Creek below Sixth Water Dam, 75 c.f.s. of the Spanish Fork River
from Diamond Fork to the Highline Canal diversion, 50 c.f.s. between
Jordanelle Reservoir and Deer Creek Reservoir, and 60 c.f.s. in
Provo River between Deer Creek and Olmsted Diversion Dam would be
maintained for fish. About 6,500 acre-feet of water would be available
annually at Upper Stillwater Reservoir for bypass or release from
Strawberry Aqueduct diversion points for stream fisheries. This
storage water ~ould not include spills during the spring runoff and
re~eases for irrigation and other downstream requirements during the
summer months. Minimum flows of Uinta Basin streams and the Provo
River are discussed in greater detail in Section C. The Bureau of
Sport Fisheries and Wildlife has proposed plans and cost estimates for
a waterf9wl management area at Goshen Bay and big game management
areas near Strawberry and Starvation Reservoirs and along the Duchesne
River.

8.

Flood Control
Flood control benefits would be provided by the Hobble Creek Diversion
Dam; by Beer Creek, Provo, and Goshen Bay Dikes; and by Jordanelle,
Hayes, Lampton, and Starvation Reservoirs. The Corps of Engineers has
prepared estimates of flood-control benefits for all reservoirs except
Lampton, which would be evaluated in the future. Benefits were
estimated on the basis of joint . use of conservation storage in the
reservoirs in accordance with runoff forecasts.
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B.Description of the Environment

B.

1.

DESCRIPTION OF TIlE ENVIRONMENT

General
This section presents a description of the existing environment
of the Unit area that would be affected by the proposed development.
The expected future environment without the Unit is
also described. By relating the proposed plan or the various
alternatives presented respectively in Sections A and H to the
existing environment, the true effects of these plans can be
more fully ascertained and evaluated.
The Unit area includes part of the sparsely populated Uinta
Basin, a large portion of the more densely populated, industrialized Wasatch Front, and the rural counties of the
Sevier River drainage. The Wasatch Front refers to the
combined area of the four counties--Weber, Davis, Salt L~ke,
and Utah--that contains the State's major population centers,
its principal governmental entities, and the bulk of its economic
activities. Bonneville Unit would not directly affect Davis
and Weber Counties since the proposed service area would not
extend north of Salt Lake City.
The designation "Bonneville Basid' generally refers to that
portion of the Intermountain area which was covered by or
drained into ancient Lake Bonnevilleo As used in this statement, the term often refers only to that portion of the Basin
served by the Bonneville Unito
The Uinta Basin in Utah includes
all of Duchesne and Uintah Counties.
U.So Highways Nose 89, 91, 50, 6 and Interstates I-IS and 1-80
along with several Utah State Highways traverse the Wasatch
Front area. UoS o Highway 40 and State roads provide access
to the Uinta Basin. Principal cities in the Unit area include
Salt Lake City, Provo, Nephi, Delt~ and Richfield in the west
and Heber City, Duchesne, Roosevel~ and Vernal in the easto
To indicate current population trends, census figures for the
various areas are summarized in the following table based on
the Department of Commerce's 1970 Census of Population report.
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1960

Percent Change

1,059,273

890,627

+18.9

821,689

665,530

+23.5

Uinta Basin

19,983

18,761

+ 6.5

Sevier River
Drainage

36,962

39,094

- 5.5

The State
Wasatch

Front

More than 75 percent of the State's population resides ' along the
Wasatch Front which comprises less than 5 percent of Utah's
land area.
2.

Climate
Generally, the Bonneville Basin portion of the Unit area has
more favorable climate for agriculture than the Uinta Basin
portion. Most of the agricultural areas in the Bonneville
Basin are lower in elevation and have greater precipitation,
higher temperatures and longer growing seasons than comparable
areas in the Uinta Basin. Temperatures are lower and growing
seasons shorter in the mountain valleys along streams entering
the basins than those on the basin floors.
Climatological data are recorded at Duchesne River stations
in Uinta Basin at Hanna, Duchesne, and Myton. The mean annual
precipitation recorded at these stations is 8081 inches. The
mean annual temperature is 44.3 0 F. with extremes ranging from
33 0 below zero to a high of 1000F. The average frost-free
period is 113 days and the growing season averages a~out 157
days. These data 148 represent the closest available to the
Strawberry Aqueduct System. Because of the Aqueduct's higher
elevation, temperatures may be expected to be lower and the
precipitation greater. Mean annual precipitation estimated
for the mountain area of the Uinta Mountains varies from 18.7
inches recorded at Moon Lake to about 40 inches at Kings Peako
The mean annual temperature recorded at Moon Lake is 3802 0 F.
with extremes ranging from 34 0 below zero to a high of 89~o
Climatological data are re'c orded for the Wasatch Front area
in the Bonneville Basin at stations located at Payson, Spanish
Fork, ' Spanish Fork Powerplant, Nephi, Elberta, Provo, . and
Santaquin Powerplant. The mean annual precipitation recorded at
the Wasatch Front stations is 14.28 inches. The mean annual
temperature is SO.8~. with extremes ranging from 22 0 below
zero to a high of 107~0 The average frost-free period is 149
days and the growing season averages about 198 days. These
data would be typical of that found along the Jordan Aqueducto
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Stations located at Richfield and Delta record climatological
data representative of the Sevier River areao
The mean annual
precipitation recorded at these stations is 7.8 inches. The
mean annual temperature is 49.7 0 Fo with extremes ranging from
25 0 below zero to a high of 106DF. The average frost-free
period is 135 days and the growing season averages about
156 days.
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Topography and Physiography
The Uinta Mountains, several peaks of which exceed 13,000
feet, extend eastward from the north-south trending Wasatch
Range, forming the northern boundary of the Uinta Basin and
the watershed which suppl~es much of the Unit water. The
Uinta Mountain Range is one of the few east-west oriented
ranges in the United Stateso This range is about 150 miles
long and 50 miles wide o The southern slope of the Uinta
Mountains in the Bonneville Unit area is drained by the
Duchesne River, a tributary of the Green and Colorado Rivers.
Duchesne River tributaries that would be intercepted by the
Strawberry Aqueduct Collection System are Strawberry River,
West Fork of the Duchesne River, and Rock Creeko Subtributaries
include South Fork Rock Creek, Hades Creek, Twin Creek, Wolf
Creek, Currant Creek, Layout Cree~ and Water Hollow Creek o
The Bonneville Basin portion of the Unit extends about 250
miles along the western base of the Wasatch mountains from
Salt Lake City south to and including Sevier River drainage
area. The Bonneville Basin portion also includes Heber Valley
and part of Kamas Valley along the Provo River.
In addition to Provo River, a number of other streams in the
Unit area flow westward from the Wasatch Mountains to the
floor of Bonneville Basino Listed in sequence from north
to south, the major streams include City Creek, Red Butte
Creek, Emigration Creek, Parleys Creek, Big and Little
Cottonwood Creeks, American Fork River, Provo River, Hobble
Creek, Spanish Fork River, Salt Cree~ and Chicken Creek. In
the Bonneville Basin the slope and the drainage are gently
toward Great Salt Lake which occupies the lowest portion of
the basin. The water surface elevation of the lake is approximately 4,200 feet. The area from Salt Lake City to Panguitch
is separated by low hills into four valleys. Sevier River Valley
is located to the south, Juab and Utah Valleys in the center, and
Salt Lake Valley on the north. The Sevier River flows northward
through Garfield, Piute, Sevier, Sanpete, and Juab Counties,
then turns south into Millard County. The elevation of the
Sevier Valley floor varies from about 7,000 feet in the south
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to 4,600 feet in the north. The l~ited amount of natural
inflow into Juab Valley from the Wasatch Mountains is mostly
consumed by irrigation in the valley.
This land is located
between elevations 4,880 and 5,400 feet.
The lowest part of Utah Valley is occupied by Utah Lake.
The lake averages about 7 feet deep and has a water surface
elevation of approximately 4,489 feet. , This shallow water
body has a surface area of 150 square miles. Provo, American
Fork, and Spanish Fork Rivers that enter Utah Lake from the
east are its major contributors. Other small streams and
return flows from irrigated lands east of the lake also contribute
to the lake supply as do springs emerging in the lake bottom
and around the lake shore. Jordan River flows northward 40
miles from the outlet of Utah Lake to Great Salt Lake. About
7 miles from its head, Jordan River passes through Jordan
Narrows which separates Utah Valley from Salt Lake Valley
and is locally referred to as "point-of-the-mountain."
Practically all of the arable lands of the Unit were derived
from alluvial material transported into the valleys by stream
action. Characteristic features in Uinta Basin are the long,
narrow strips of land on either side of and adjacent to Duchesne
River. These lands occur on gently sloping benches or mesas,
alluvial fans, and valley flood plains and are dissected by the
entrenched river and its tributaries. The lands are relatively
smooth and usually in plots of sufficient size to facilitate
cultivation and irrigation. These Uinta Basin lands vary in
elevation from about 4,900 to about 6,880 feet above sea level ..
Lands in Bonneville Basin are situated on recent alluvial fans,
terraces, deltas, alluvial-deltaic fans, and lacustrine deposits
on the valley floor. Ancient Lake Bonneville at one time inundated most of the basin and had considerable influence on the
physiography of the area. Most of the valley fill was transported
into the lake by entrant streams where it was hydraulically
stored and reworked, then deposited as deltas, benches, or on
the lake bottom. Since disappearance of the lake, recent
alluvial fan material has been super~posed over much of the
older lake deposits. These lands are normally smooth to gently
. sloping.
The elevation range is from about 4,490 in Provo
Bay area to about 6,000 feet above sea level in the HeberFrancis area ..
4.

Geology
a.

General
The Bonneville , Unit area extends over parts of two major
physiographic and structural divisions in northeast and
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central Utah--the Middle Rocky Mountains and the Basin and
Range provinces - and borders a third, the Colorado Plateau.
The Unit area involves two major mountain ranges, the eastwest trending Uinta Mountains and the north-south trending
Wasatch Mountains, and adjacent va11eyso
The geologic
composition of the area is complex and includes sedimentary,
igneous and metamorphic rocks ranging in age from Pre-Cambrian
through Quaternary.
The region is a part of the great Rocky Mountain Cordilleran
Zone, which has been involved in recurring major structural
deformation from Pre-Cambrian time through late Cretaceous
(Laramide deformation) and early Tertiary time with severe
deformation, overturning, and faulting of the Wasatch
Mountains and the contemporaneous upfo1ding and faulting
of the Uinta Mountains '. The rocks of the Great Basin
area were subjected to Basin and Range type block faulting
in later Cenozoic time resulting in the present landforms
of alternating, north-south trending mountains and va11eyso
Several periods of intense extrusive and intrusive igneous
activity occurred in the Wasatch Mountains during Tertiary
time •
. The Uinta Mountains were arched upward with the south flank
of the uplift forming the north limb of the asymmetrical
Uinta Basin syncline, which structurally as well as topographically is a large shallow downwarp. The Uinta range
and many parts of the Wasatch range were subjected to repeated Pleistocene glaciation, producing steep sided "U"shaped valleys, morainal features, sharply carved peaks,
and extensive piedmont deposits. Subsequent to the glacial
activity other erosional agents have altered the sculptured
topography. Mass wasting was particularly active and numerous slumps, landslides and talus accumulations are conspicuouso
b.

Local Geology

Along the Strawberry Aqueduct System

The 37-mi1e-10ng Strawberry Aqueduct would be a series of
tunnels, pipelines, siphons, dams, and diversion structures.
It would begin at the headworks at Upper Stillwater Reservoir
in the Precambrian Uinta Mountain group of quartzite and
minor shale and would encounter progressively younger formatiz~s
of shale, limestone, sandstone, and conglomerates downstream.
The Aqueduct would end at the enlarged Strawberry Reservoir
in the Tertiary Uinta formation. Most formations involved in
the various features are exposed for study along the proposed
aqueduct a1inement. The rock formations dip from a few degrees
to as much as 60 0 , generally southward,and strike generally
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easterly to northeasterly parallel to the mountain fronto
A general geology location map of the Uinta Basin portion
of the Bonneville Unit is presented in Figure B-1.
Overburden materials vary considerably in physical properties
and in thickness. There are deposits of glacial debris at
higher elevations with alluvial fans, slopewas4 and glacial
outwash at lower elevations. Landslides are common along
the mountainfront, some would be near Unit featureso A large
landslide is known · to exist in the proposed area of the outlet
portal of Stillwater Tunnel where large masses of earth and
rock have slumped several hundred feet. The proposed portal
site was located to minimize involvement with this slide and
assure complete safety of the feature
Another major slide
is located downstream from Currant Creek damsite. This is
considered an active slide, but is removed from the feature
area.
0

Uplift of the Uinta Mountains was accompanied by major and
minor faulting, folding, or isostatic adjustment.
This resulted in many small local flexures or structures paralleling
the major uplift. The South Flank Fault, which extends along
the entire south flank of the uplift, and numerous smaller
faults and . structures would be encountered by the aqueduct.
Detailed field geologic mapping and study of the South Flank
Fault by the Bureau of Reclamation has revealed no evidence
that this fault is active. Research of all available geologic
literature on the subject also confirms this conclusion.
Upper Stillwater damsite would be in a wide gorge cut in the
Uinta Mountain quartzite by glacial scouro 49 Heavy accumulation
of talus rock is found at the base of steep rock slopes on
each proposed abutment
On the basis of foundation drilling
and exploration conducted by the Bureau of Reclamation, the
foundation was found competent to support the dam o Water
table elevations in the proposed reservoir basin indicate
favorable water-holding capability.
0

Streamflow measurements taken at the proposed site of the
Upper Stillwater Dam and about 5 miles below the proposed
damsite indicate that flow losses periodically occur between
these two points. At the same time, long-term measurements
taken downstream about 8 miles, near the Forest-Indian
Bou.n dary, indicate that significant stream gains always occuro
Because this portion of Rock Creek is situated in the South
Flank Fault Zone it is apparent that the stream flow pattern
is being affected by local geological characteristics. The
possible signif~cance of this fault is discussed in Section Co
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Currant Creek Dam would be located in Mesaverde and Currant
Creek formations. 50 The Mesaverde formation would form the
left abutment and most of the reservoir area. This formation
consists of a series of alternating sandstone and shale layers
The right abutment would be composed principally of conglomerate
which is part of the Currant Creek conglomerate formation.
Overburden consists of silty to clayey sand and gravel and
varies in depth from 0 to 75 feet and will average about 40 feeto
Extensive drilling has been done by the Bureau of Reclamation
in the proposed damsite and reservoir areas. This drilling
and associated testing of the foundation and water levels
indicate the damsite would be competent and the reservoir
basin water tight.
0

c.

Local Geology--Jordan ' Aqueduct
Most of the Jordan Aqueduct alinement is located on deep,
unconsolidated material consisting of Lake Bonneville sand
and gravel terraces. 62 These terraces have been reworked
in some areas to form low alluvial fans. About 2 miles of
the Aqueduct was constructed in lake bed sediment containing
enough salt to prohibit agriculture. Rock excavation was
encountered across a boulder field about one and a half miles
wide. A small amount of well-cemented andesite conglomerate
and tuff outcrops were near the surface through this reach.
All trench excavation for the Aqueduct was dry except for
about 2,500 feet where the Aqueduct crosses 't he Jordan Rivero
Geologic reports have been prepared on all proposed features
of the Unit. These reports are available for reference at
the Bureau office in Provo, Utah. Some of these reports are
referenced in the bibliography of this statement.

d.

Local Geology--Jordanelle Dam and Reservoir
Jordanelle Dam and Reservoir would be located on the Provo
River at Jordanelle in a complex geologic environment. The
proposed sites are within the transitional zone between the
Wasatch and Uinta Mountain ranges. The area is one of uplift
and intrusion of large igneous stocks, followed by lava
flows, blowouts of volcanic ash and agglomerate, faulting,
introduction of hydrothermal solutions with associated
mineralization of some zones and extensive alteration,
extensive erosion, and deposition of thick overburden materials.
The dam and the major portion of the reservoir site would
be underlain by Tertiary volcanic rocks. They are composed
of andesite flows, tuffs, and ashy agglomerate outcrops of
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sedimentary rock found at various points above or near high
water elevation which protrude through the volcanic rock o
These are indications of the uneven surface upon which the
volcanic rock was lain. Drill holes indicate the volcanic
rock to be several hundred feet in thickness near the center
of the reservoir area. Near Hailstone Junction some of the
volcanics are severely weathered and altered. This could
result in minor slumping on steep slopes during proposed
reservoir operation.
Small slumps are now present along the left side of the
proposed reservoir site due to alternation and failure of
oversteepened sideslope erosion. A large slump or slide,
located downstream of the potential left abutment, formed
as a result of failure of the soft ashy agglomerate as the
river oversteepened the side slope. The left abutment, about
400 feet upstream from the slide, would consist of competent,
hard andesite rock.
Faulting is present within the feature area as a result of
uplift and forces related to intrusion of the large igneous
stocks. Fault zones known and mapped by the mining companies
cross the valley from the Mayflower mine on the west to the
vicinity of the Park Premier shaft on the east of the valley.
The Cottonwood fault is located above the right abutment site
cutting into the reservoir upstream several hundred feet from
the damsite axis. Other faults of much less magnitude than
those mentioned are present. Geologic studies at this time
have not defined these structures nor their significance to
the design of the dam. These studies are continuing.
There are several springs and seeps within and higher in
elevation than the proposed reservoir elevation. All of
these would be tributary to the reservoiro A high and normal
water table was found at the damsite and reservoir in all
drill holes completed to date. Drilling and geologic studies
are presently being performed by the Bureau of Reclamation to
establish groundwater conditions along the reservoir area
which would be in close proximity to the mining propertfes
along the west side of the reservoir area. Data obtained to
date indicate all groundwater, some of which is artesian, is
tributary to the reservoir site and that the reservoir basin
is water tighto Maps and descriptions of geologic data for
feasibility studies are found in the Bureau of Reclamation's
fe~sibility Geologic Report, G-2550 55
e.

Local Geology--other Feature Sites
Detailed geologic data are being collected on other feature
sites in the Bonneville Basin portion of the Unit area.
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These data will be presented and discussed in subsequent
statements on the various Bonneville Unit systems previously
defined. Each statement would be prepared and processed
prior to making any decision to proceed with construction
of the system or feature.

5.

Seismicity of the Bonneville Unit Area
Utah is divided into three physiographic provinces: (1) The
block-faulted Basin and Range, (2) The Colorado Plateau, and
(3) The Middle Rocky Mountains which include the Uinta Mountain
range. A belt of active seismicity extends along the boundary
zone between the Basin and Range province and the Colorado PlateauMiddle Rocky Mountain provinces, which are part of a belt of
seismicity extending northward from the East Pacific rise, along
the Gulf of California through western Arizona, central Utah,
southeast Idaho, western Wyoming, western Montana, and into
British Columbia. This zone of active seismicity lies between
or along the boundary of two distinctly different geologic crustal
masses, and is a zone of extensive faulting. The seismicity
of this belt is related to the faults.
Bonneville Unit of Central Utah Project would have segments located
on both of these crustal masses, and cross from one to the other.
Strawberry Aqueduct would be located on the seismically inactive
middle Rocky Mountain province while the Wasatch Aqueduct,
Jordanelle Reservoir and their related storage and distribution
features would lie upon the Basin and Range province, and generally
within the belt of active seismicity.
The large Wasatch Fault Zone presents the greatest earthquake
potential to existing and proposed unit features. The fault
lies parallel to the Wasatch Mountains and is situated along
the eastern edge of Bonneville Basin. Fresh fault scarps
(probably occurring within 300 years) are found at the mouths
of Big and Little Cottonwood Canyons and along the Wasatch
Front north of Nephi. These show displacemen~of 10 to 20 feet
and represent earthquakes having Richter magnitudes of about
7.0 to 702.
A report published by the Seismological Society of America states:
"At least 609 earthquakes occurred in Utah from 1850 to 1965.
At least 38 of these caused some damage. More than 90 percent
occurred along or in association with known fault zones. At
least 15 earthquakes had an estimated Richter magnitude of 6 0
or greater. From 1950 to 1965 Utah experience 13 damaging
earthquakes.,,15
0

Figure B-2 shows the occurrence and magnitude of earthquake
activity for the State of Utah for the 1850-1965 period o Data
121

for the seismic risk map of the western United States (Figure B-3)
were abstracted from the Department of Commerce News, January 14,
1969.
Considering past evidence of recorded history of seismicity in
that area covered by the proposed Bonneville Unit, it is reasonably safe
to assume that the area of high seismic risk (where destructive
damage may be incurred on a Unit feature) lies along the west
slope of the Wasatch Mountains.
The Wasatch Fault Zone is located
along the west slope and is recognized in published literature
as the controlling natural or physical division where earthquake
activity has occurred more persistently than in areas east of
this zone ..
Publications are available for detail study of the seismicity
of the area. Some of these are listed in the Bibliography.14,15,16,17
6.

Vegetation
a o General
A variety of vegetation zones, ranging from subalpine forests
to grass-sagebrush lowlands, occur within the area of the
proposed Bonneville UnitB Each vegetal zone is usually characterized by several different plant communities. The composition
and arrangement of the plant communities within a particular
vegetation zone are largely dependent upon the moisture situation.
Since settlement of the area in the mid-1800's various types
and degrees of land use have acted to alter native conditions
and creat artificial situations that have sometimes been of
less desirable quality and reduced utility.. Hence, the relatively
recent use of the land has largely controlled the short-term
evolution of vegetative patterns in many areaso
One index of the degree of land use is the presence of exotic
or introduced species sometimes referred to as ruderals. In
instances of excessive land use no replacement vegetation
develops. Another sign of a "healthy" plant community is the
presence of a large number of different species.
Because of the steepness and the thin soil mantle of some
locations along the proposed route of the Unit collection
system the plant communities in these areas are very fragile
and subject to severe deterioration if not carefully treated o
The major vegetation zones and prevailing plant communities
from representative sites within the proposed Unit area are
presented in Table B-1. A listing of the plant species
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t'igure B-2.

Occurrence and Magnitude of ,Earthquake Activity for the State of Utah,

1850-1965
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Expected moderate damage
Major destructive damage may occur
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SEISMIC RISK MAP OF WESTERN UNITED STATES

Table B-1
Vegetation Zones, Plant Communities, and Waterway Systems of
Bonneville Unit Reservoir Sites

Reservoir Site
upper Stillwater

Major Plant
Communities
at the Site
Upper spruce-fir

Prevailing
Vegetation Zone
Upper spruce-fir
(subalpine forest)

Waterway System
Rock Creek;
Duchesne River

Lower Stillwater

Lower spruce-fir
(montane forest)
(conifer-aspen)

Grass-sagebrush;
wet meadowstreamside willow;
streamside forest

Rock Creek;
Duchesne River

Currant Creek

Lower spruce-fir

Aspen;
grass-sagebrush;
wet meadowstreamside willow

Currant Creek

Strawberry Reservoir enlargement

Lower spruce-fir

Lower spruce-fir
(trace);
grass-sagebrush;
wet meadow

Strawberry
River

Hayes

Mountain brush
(submontane)
(scrub oak)
(transition)

Mountain brush;
pinyon-juniper;
grass-sagebrush;
streamside forest;
cultivated land
(crops or pasture)

Diamond Fork;
Spanish Fork
River

Jordanelle

Mountain brush

Mountain brush;
grass-sagebrush;
wet meadowstreamside willow

Provo River

Utah Lake

Grass-sagebrush
zone (northern
desert shrub)

Aquatic and semiaquatic vegetation
of valley lowlands

Provo River

Mona Reservoir
enlargement

Grass-sagebrush
zone

Grass-sagebrush;
aquatic and semiaquatic vegetation
of lowlands

Lampton Reservoir

Grass-sagebrush
zone

Grass-sagebrush;
aquatic and semiaquatic vegetation
of lowlands

-
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Jordan River

characteristic of the major plant communities is found in
Attachment A, Tables 1 through 9. Additional information
concerning the flora of the proposed Bonneville Unit area is
contained in the report prepared for the Bureau of Reclamation
by the Center of Health and Environmental Studies, Brigham
Young University entitled "Preliminary Survey of the Biota
of the Bonneville Unit of the Central Utah Project"o66
Pertinent information concerning selected sites has been
extracted from the report and is presneted below.

bo

Specific Locations
(1)

Upper Stillwater Reservoir Site
This area along Rock Creek coristitutes one of the few
remaining subalpine spruce-fir communities on the south
slope of the Uinta Mountains in which the vegetation is
largely undisturbed by man.
The only evidence of use
are recreation trails along the stream, around campgrounds and leading into the mountains. There are also
signs of grazing by domestic livestocko

(2)

Lower Stillwater Reservoir Site
This area has received moderate use by man. However,
only a few introduced species of plant are found and in
general the various plant communities are thriving in
good condition.

(3)

Currant Creek Reservoir Site
Disturbance of the native plant cover in this area
has been minimalo Few exotics are present. The wet
meadow-streamside willow community is in excellent
condition.

(4)

Strawberry Reservoir Enlargement
The presettlement vegetation of this area was dominated
by grasses with some wet meadows or marshlands. As land
development progressed changes in vegetative patterns
occurred so that 20 years ago shrubs such as sagebrush
were conspicuous in the drier locations and willows were
abundant along the streams. However, a large part of
the enlargement site has been sprayed with herbicides
and the abundance of woody plants has been greatly
decreased. This spraying program has resulted in much of
the area being dominated by grasses similar to original
conditions.
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(5)

Hayes Reservoir and Diamond Fork Area
The original grass-dominated vegetation of this area
has undergone considerable change. Much of the area
is now cultivated and being grazed by livestock o
The presence of a large number of introduced replacement
species indicates that this area has been subjected
to considerable activity. The sagebrush-grass community at Hayes Reservoir site is classified as poor range
condition. Disturbances in the mountain brush and juniper
woodland is indicated by the relatively few species in
the communities. The streamside forest of the area
has been adversely affected by many kinds of disturbances.
Streambank cutting and erosion is severe.

(6)

Jordanelle Reservoir Site
The vegetative cover of this location has undergone
significant changes. Heavy grazing by livestock has
caused the original grasses of the foothills to largely
be replaced by sagebrush of relatively poor grazing
quality. The wet meadow - streamside willow, the
mountain brush and the streamside forest communities
have also been heavily grazed, resulting in the
establishment of many exotic species. The streamside
forest has been reduced by logging, road building,
miscellaneous construction and forest fire.

(7)

Utah Lake
The aquatic and semi-aquatic vegetation of the lake
has changed markedly since settlement. One major change
that occurred during the early 1900's was a dramatic
alteration in species composition of the pond weeds
(Potamogeton spp.). The attached free floating stage
of this weed has virtually disappeared from the lake.
This change was attributed to the introduction of
carp (Cyprinus carpio) - a plant eating fish. Prior
to 1925 vegetation changes other than those involving
pond weeds had been minor. However, since 1925 changes
have been extensive. Today native species have declined
in abundance and in some locations communities are
dominated by exotic species. Some of the important
factors involved in cau~ing the major changes of
vegetation are draining of marshlands, manipulation
of tributary streams, grazing along the shores, pollution
by raw sewag~ and siltation.
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Vegetation of Goshen and Provo Bays currently provide
habitat for waterfowl, pheasants and many other birds
and animals.
(8)

Mona Reservoir Enlargement
Today, most of this area is cultivated and the remaining
wildlands have been disturbed and are in relatively poor
conditiono A large number of rudera1 plant species are
evident. The reservoir is immediately surrounded by a
narrow belt of wetland vegetation that is being heavily
grazed by livestock.

(9)

Lampton Reservoir Site
Originally the foothills of this area were cov~red by
grass-sagebrush communities while the lowlands along the
Jordan River supported extensive dense stands of grasse s.
Now the situation has changed. The marsh lands are in
cultivation or used for pasture. Overgrazing of the
foothills appears to have been responsible for a change
and deterioriation of the quality of the hillside
vegetation. Virtually no respresentative pristine
vegetation exists in this area.
Thus, the existing vegetative condition of the land
encompassed by the Bonneville Unit runs the complete
gamut between near wilderness setting in the Upper
Stillwater area to virtual elimination of native species
in the Lampton Reservoir area.

c.

Algae
Algae are of basic and critical importance to the earthfs
ecosystem. They are primary producers and thus are able
to photosynthesize plant tissue and oxygen while utilizing
nutrients and carbon-dioxide. These organisms constitute
the first link in the natural food chain of nearly all of
the more advanced species of animal. The many and varied
species have become adapted to a specific set of environmental
conditions and cannot survive elsewhere. If their existing
habitat is altered, these species will either adapt (if the
change is small) or die out and be replaced by other species
that can tolerate the new conditions. For this reason algae
species can be utilized as indicators of environmental quality .
In general, undisturbed aquatic ecosystems contain a large
number of different specis, none of which excessively dominate
the community. As the pristine characteristics of the
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environment are altered the number of species usually decreases
and certain species become extremely abundanto Diatons (Phylum
Chrysophyta) are normally associated with non-polluted habitats,
while denser populations of b1uegreen (Phylum Cyanoptyta) and
green (Phylum Cho1rophyta) algae proliferate under polluted
conditions. In dewatering situations or where excessive amounts
of water are passed through a stream channel ·the absence of
algae species may indicate the presence of an environmental
prob1emo The only way full use of algal indicators can be made
is to carry out detailed baseline studies of existing populations
and monitor the changes in composition that occur in relation
to measured changes that occur within the ecosystemo
The Center of Health and Environmental Studies, Brigham
Young University, has prepared a pre1iminay checklist of the
algae to be found in the geographical region of the Bonneville
Unit. This list is included as Attachment B. The data presented
were derived from a search of the literature, a detailed study
of the Provo River (June 1971 to May 1972) and preliminary
collections from selected representative areas of the Uinta
Mountains. Except for the Provo River investigation the
pre-project algal sampling has not been detailed enough to
constitute an adequate baseline assessment.
For the algal study, the Provo River was separated into upper
and lower portions by the Deer Creek Reservoir. To date 191
species, of which 109 are diatoms, have been identified in
the upper portion of the river. The lower section has yielded
143 species of which 57 are diatoms o While the number of species
below the reservoir is reduced the qualities of those species
present are much greater. These observed differences indicate
that the characteristics of the lower Provo River have been
altered more than those of the upper portion. The algae of
the Deer Creek Reservoir is similar in composition to typical
higher elevation reservoirs of the western United States.
Diatoms predominate this flora (26 of 64 species) with bluegreen
and green species being of less abundance.
The algae of the Uinta Mountain streams are poorly documented.
However, the structure of the algal populations fDund in the
present collections indicate that the streams contain clear cold
water. In terms of algal populations the Duchesne River and
Rock Creek appear similar to the headwaters of the Provo River.
The sampling of Strawberry Reservoir is also incomplete and
to date, only 18 species have been recorded.
Available data from Utah Lake show the lake to be very
fertile and capable of producing extensive algal growth
Out of 158 species recorded only 11 are diatoms. Brigham
Young University is currently studyirig the algae of the
lake and is expected to substantially enlarge existing records,
particularly of the diatoms.
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Because the bulk of the data regarding algal populations
is incomplete and superficial, it will be difficult to
properly use these organisms as environmental indicators.

d.

Without the Unit
Without knowing the specific plans for the potential development of the Unit area, it is only possible to discuss Possible
changes in general terms. However, if the proposed Bonneville
Unit is not completed, the present trend of land development
can reasonably be expected to continue but in some cases at a
slower rate. Areas designated to receive full service
irrigation under the Bonneville Unit would probably change very
slowly without the Unit development. A greater awareness,
by man, of the importance of preserving native conditions
and controlling development of natural resources will probably
retard the speed with which the vegetative changes occur in
some areas. Locations suitable for urban, agricultural, and
recreational developments can be expected to be subjected to
significant alterations of land cover.

7.

Fish
a.

General
Utah presently contains 49 species of fish, representing
10 families and 30 genera including 23 species that have
successfully been introduced. 68 A preliminary survey66
of the fishes inhabiting the area encompassed by the
Bonneville Unit was carried out by Brigham Young Universityo
The survey indicated the presence of 36 species of fish
representing 10 families and 23 genera. A checklist is
included as Attachment C. This investigation indicated
the presence of the golden shiner (Notemigonus crvso1eucas)
in Utah Lake and a hybrid of the Yellowstone cutthroat
trout and the Utah cutthroat trout in the Diamond Fork
streams. These fish were not included in the checklist
of Sigler and Mil1er. 68
The fish fauna of Utah and of the southwestern states in
general have undergone drastic changes since settlement
in the 1880's. The following list indicates those species
in ' Utah currently considered to be rare and/or endangered. 23 , 74
Arctic grayling
Humpback chub
Colorado River squawfish
Woundfin
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Rue
Rare and Endangered
Rare and Endangered
Rare and Endangered

Undetermined
Undetermined
Undetermined
Undetermined
Rare
Rare
Rare
Rare
Rare
Rare

colorado cutthroat trout
Utah cutthroat trout
June sucker
Sacramento perch
Humpback sucker
Bear Lake whitefish
Bonneville cisco
Bonneville whitefish
Least ohub
Bear Lake sculpin

The Colorado cutthroat, June sucker and least chub are native
to the area included in the Bonneville Unit. However, the
consensus is that the Colorado cutthroat is threatened and
the Utah cutthroat trout is nearly extinct already.68 Specimens
of June sucker have recehtly been found in Utah Lake, Mona
Reservoir and the Jordan River near the proposed site of
Lampton Reservoir. 66 The least chub is reported to still
inhabit the Jordan River. 68 The utilization of waters by
man, pollution, irrigation practices, overgrazing, cutting
of forests and introduction of alien species have all contributed to the depletion and replacement of native stocks.
Introduction of bait fishes as well as extensive intentional
plantings of exotic game species, primarily the rainbow trout,
and transbasin water diversions have resulted in mixing of
once distinct populations such as those of the Bonneville
and Colorado Basins. 68 Significant amounts of water have
been diverted from the Colorado River Basin to the Bonneville basin since the early 1900's. Currently there are 17
active inter-basin diversion operations that transport about
100,000 acre-feet of water annually.76 There is also one
diversion in which the flow of water is reversed. The
Yellowstone cutthroat has probably replaced native stocks
of Colorado River and Utah cutthroat through hybridization
following widespread and repeated stocking.
The most economically valuable species are the game fishes
which have nearly all been introduced. Some of the most
popular sports fish are the Yellowstone cutthroat, rainbow,
brown and brook trout, the channel catfish, the white bass
and the largemouth bass. The trouts are found in many of
the lakes, reservoirs and streams ~hin the limits of the
Bonneville Unito 1be latter three species inhabit Utah
Lake.
The mountain whitefish, one of the few remaining
native game fish, is not very abundant in the Unit area.
Fishery management in Utah, as well as in the proposed
Bonneville Unit area, depends heavily upon a~tificial
propagation with hatchery stocks.
The 39th Biennial Report
of the Utah State Division of Fish and Game 67 (Now the
Division of Wildlife Resources) reports that about 32 million
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fish weighing about 1.8 million pounds were stocked during
the period July 1968 to July 1970. Over 80 percent of the
fish planted were trout. The rainbow trout is the major
hatchery species and is presently the most abundant trout
species in the State.
About 3.7 million trout are stocked annually in the streams,
lakes and reservoirs within the confines of the Bonneville
Unit. Approximately 3.2 million trout are released into
reservoirs. Most of the trout destined for reservoirs are
planted in Strawberry (2.0 million), Deer Creek (100,000),
and Starvation (550,000) Reservoirs. The Upper Provo Lakes
receive about 35,000 fish while stream plantings approximate
400,000 trout. The recent trend has been to reduce the
amount of stream stock and rely upon natural reproduction
to sustain fisheries. This approa'c h is usually applied in
sections of stream that are not heavily fished and/or contain
an adaptive species of fish such as the brown trouto
Currently the fisheries of Upper Rock Creek and Strawberry
River are operated in this way.
The August 1970 draft of the Utah Fishing Waters Inventory
and C1assification 73 published by the Utah State Department
of Natural Resources reported that there are presently about
395,000 acres of reservoirs and lakes in the State. Over
200,000 acres of this total are comprised of reservoirs
over 500 acres in size. Utah ranks 15th among the 50 states
in reservoir acreage. Utah Lake is the State's largest
fresh-water lake and covers a maximum of about 96,000 acres.
The Bonneville Unit area has about 16,000 acres of reservoirs
most of which are contained in Strawberry Reservoir (8,400
acres), Starvation Reservoir (3,300 acres), Deer Creek Reservoir
(2,600 acres) and Mona Reservoir (1,600 acres).
The State has also inventoried streams. The present inventory
includes 5,377 miles of stream of which 3,268 miles are classified
as trout habitat. By contract Idaho possesses about 5,300 miles
of trout streams and Wyoming lists 19,000 miles of trout water~
Within the scope of the proposed Bonneville Unit there are
roughly 175 streams stretching about 1,600 miles that qualify
as ' trout habitat. Approximately 1,200 miles of these streams
are in the Bonneville Basin with the rest being located in
the Uinta Basin. About 40 miles of stream are located in
United States Fores ts .127
'
Besides documenting the quantity of fishing waters the State
has also studied quality. Each stream, reservoir and lake
has been investigated and rated numerically (1 to 5) for
esthetics, availability for use and capability to produce
fish. Resulting values were then multiplied by factors of
1 for esthetics, 2 for availability, and 4 for productivityo
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A composite rating was made and used to assign a body of
water to a class. Classes range from Class I the best
fishing, to Class VI, the poorest. Only waters designated
as Class I, II or III are of major importance to the statewide
fisheries resource. Waters in Classes IV, V and VI are
of minor or negligible Unportance either because they were
originally poor or have been degraded by some use of man.
There are about 62 miles of Class I stream, 451 miles of
Class II stream and 2,522 miles of Class III stream in Utah.
The proposed Bonneville Unit area contains approxUnately 5 miles
of Class I stream, 111 miles of Class II stream and 1,064
miles of Class III stream o The 5 miles of Class I stream
are located on the Provo River immediately below Deer Cre~k
Reservoir. About 50 miles of Class II stream are in the
Uinta Basin and 60 miles are in the Bonneville Basino Of
the Class III streams approximately 150 miles are located
in the Uinta Basin and 900 miles in the Bonneville Basin.
The Strawberry Reservoir is the only Class I reservoir within
the boundaries of the proposed Bonneville Unit. A major
reason for the success of this fishery is the absence of
undesirable species of fish, often called "trash" fish, that
compete directly with trout for food and space. The State
Division of Wildlife Resources has certified that the existing
reservoir is free of Utah chubo 1l3 , 120 The State has also
indicated that the streams to be diverted to the reservoir
are free of Utah chub. 120 The "trash" fish do not usually
provide a food source for trout. As part of a management
program, Strawberry Reservoir was chemically treated in
1961 to eliminate "trash" fish, primarily the prolific Utah
chup. The treatment was successful. Other larger reservoirs
in the Unit area, such as Deer Creek and Starvation presently
contain substantial populations of undesirable species of
fish that adversely influence the development of the fishery
resource.
b.

SpeCific Locations
The information below is included to indicate the fishery
values of the more important waters. The mandays of
fishing provided by the lakes and streams, as estimated
by the Bureau of Sport Fisheries and Wild1ife 1 and discussed
below, are presented in Tables C-23 and C-24.
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(1)

Utah Lake
Utah Lake is the largest freshwater lake in the State
and is rated Class II. It presently supports a
population of channel catfish that is rated among the
best in the Intermountain States. Other warmwater
game fish of increasingly significant importance are
walleye and white bass. Spawning areas have not been
clearly delineated but catfish and other game species
are known to utilize the rocky shore area along the
east shore of Goshen Bay and Provo Bay for this purpose.11 3 ,120
The Bureau of Reclamation is currently funding a 2-year
study of the potential of artificial substrates as a
spawning habitat for catfish. The study began in 1972
and is being carried out by the State Division of Wildlife
Resources. The information 'obtained would be used in the
preparation of the detailed environmental statement for
Utah Lake. The lake also supports a winter commerical
fishing industry consisting of non-game species--mainly
carp and suckers. Recent annual harvests have averaged
about 250,000 pounds, which represents most of the
statewide com~erical production of fish. 113

(2)

Strawberry Reservoir
This 8,400-acre reservoir presently constitutes a Class
I trout fishery according to the State Division of
Wildlife Resources. Trout populations, cutthroat and
rainbow are maintained primarily by an annual stocking
program. However, there is a spawning of cutthroat
trout and to a lesser extent, rainbow trout in reservoir
inlets. The Utah State Division of Wildlife Resources
operates an annual spawn taking camp to tap this egg
resource. Each year about 15 million eggs are obtained
for hatchery purposes. The amount of natural reproduction
occurring is unquantified. 120

(3)

Rock Creek
Rock Creek is rated as Class II and III. The Class II
waters are located on National Forest land from and
including the site of Upper Stillwater Reservoir downstream to the boundary of Indian land. It contains
rainbow, cutthroat, brown and brook trout as well as
some whitefish o In 1972 about 10,000 "catchable" size
rainbow trout were planted.
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(4)

Wolf Creek
Wolf Creek is a small stream having a Class III classification and contains thriving populations of brook, brown
and cutthroat trout.

(5)

Hades Creek
Hades Creek is a small stream that has been rated Class
III. It supports only moderate populations of rainbow
and cutthroat trout. A few brook trout are also presento

(6)

-Twin Creek
;

Twin Creek does not support a permanent fishery and is
not listed in the State's classification. The lower
sections occasionally support cutthroat and brown trouto
(7)

Layout Creek
Layout Creek supports a minor fishery in its lower reaches
but is not classified by the State. A small population
of cutthroat trout inhabits the stream.

(8)

Water Hollow Creek
Water Hollow Creek constitutes a marginal fishery with a
Class IV rating. The lower portion of the stream is
reported to serve
as a small fishery and as a spawning
and rearing area for trout from Currant Creeko The upper
portion of the stream is reported to' contain a population
of the rare Colorado River cutthroat. 132

(9)

West Fork of the Duchesne
The West Fork of the Duchesne rates a Class III stream
classification supporting significant populations of
cutthroat, brook, rainbow and brown trout. In 1972
about 3,000 "catchable" size rainbow trout were stocked o

(10)

Currant Creek
The upper section of this stream, located within the
National Forest, has a Class II rating. Much of the
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lower section is of Class IV qualityo Currant Creek
supports populations of brown, rainbow, brook and
cutthroat trout. About 6,000 "catachable" size rainbow
trout were stocked in 1972.
(11)

Strawberry River
About 1 mile of stream above Soldier Creek Darn is
rated Class III and 20 miles immediately downstream
are classified as Class 110 An additional 10-mile
section just above Starvation Darn is rated Class IV.
About 20 miles of the river, between Willow Creek and
Red Creek tributaries, have been designated as a
"Quality Fishing" stream.
The only other stream
containing a "Quality Fishing" section (about 5 miles)
is the Blacksmith Fork River in northern Utaho To
qualify for "Quality Fishing" status a stream must
produce reasonable numbers of native fish having a
wide range of sizes and must not be too accessible.
Strawberry River contains brown, brook, cutthroat,
and rainbow trout as well as some whitefish o During
1972 arout 2,500 "catchable" size rainbow trout and
about 10,000 cutthroat fry were planted.

(12)

Duchesne River
The upper 36 miles of the river above the confluence
with Rock Creek are classified as Class II and III
while the lower 64 miles are rated Class IV. The
Class II and III sections contain thriving populations
of brown, cutthroat, and rainbow trout and whitefisho
The poorer quality sections support reduced " populations
of these species and larger populations of non-game
fish. In 1972 about 3,000 "catchable" size rainbow
trout and 18,000 cutthroat fry were stocked o

(13)

Sixth Water Creek
The fishery is presently severely deteriorated in
this stream because of scouring by annual high flows
resulting from the existing Strawberry Valley Project
irrigation program. 70 However, there is good fishing
at the outlet of West Portalo The dominant game fish
are cutthroat and rainbow trout o Further discussion
of this aspect is presented in paragraphs C4c(3) and
D2a"
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(14)

Diamond Fork
This stream is rated as a Class III stream above the
confluence with Sixth Water Creek. The stream above
the confluence contains an abundant population of
cutthroat trout along with rainbow and brown trouto
In 1972 about 20,000 '.'catchable" size rainbow trout
were planted. Below the confluence, the stream channel
is in poor condition and very unQroductive because of
heavy erosion and sedimentation. 70 This situation has
resulted from operation of the Strawberry irrigation
system. Further discussion of this matter appears
in paragraphs C4c(3) and D2ao

(15)

Provo River
The Provo River supports cutthroat, rainbow, brown
and brook trout as well as whitefish.
During 1972
about 96,000 "catchable" size rainbow trout were stocked
throughout the section of stream below Deer Creek
Reservoir. The fishery above Deer Creek Reservoir
is adversely affected by channel erosion aggravated
by high annual spring flows originating from the North
Fork of the Duchesne River via the Duchesne Tunnel
and from periodic seasonal dewatering. Some sections
0£ this portion of the stream have been substantially
diked and channelized to protect adjacent lands from
flooding during spring runoff and the operation of
the Duchesne Tunnel
This portion of the river is
rated Class II and III. The 5-mile section immediately
below Deer Creek Reservoir is classified as Class I
under the existing program of operation and supports a
thriving, self-supporting population of brown trout.
The lower portion of the river is of variable but
lower fishery quality than the upper portion because of
existing dewatering schedules. The problem of fish
kills below Olmsted Diversion, resulting from dewatering
.of the river during the non-irrigation season, has been
remedied since 1971 when Utah Power & Light Company
consented to provide a minimum release of 25 second-feet
through the diversiono 120
0

According to the State Division of Wildlife Resources,
except for sections of the Provo River where dewatering
occurs, there have been no documentations of fish kills
resulting from excessively low natural stream flows.
All of the streams discussed, except Twin Creek, support
populations of fish.
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(16)

Upper Provo River Reservoirs
Presently these 15 reservoirs contain hatchery supported
populations of trout. The fishery potential of the
reservoirs is restricted by severe annual drawdowns.
Existing water rights dictate that towards the end of
June when the Provo River recedes, the gates to the
reservoirs are opened and water is removed throughout
the summer. By fall most of the active storage is
gone. This utilization pattern seriously restricts
recreation use of these lakes and prevents the development
of proper recreation facilities.

c.

Without the Unit
Without the Unit, the trend toward deterioration of natural
habitat in the Unit area can be expected to continue but at
a slower rate. Since a specific plan for future development
of the Unit area is not available, potential changes in the
fishery resource, without the Unit, can only be mentioned
in general terms. Native populations should continue to
decline and there should be increased dependency upon hatchery stocks .to support continually increasing angling pressure.
If the available water is to be utilized, many of the streams
involved in the proposed plan would be affected. Management
problems with reservoirs would probably intensify as productivity
stabilizes and undesirable species of fish proliferate. Stream
ecosystems would continue to be particularly vulnerable as
the need for utilization and diversion of water intensify.
As the more remote areas of the State become readily accessible,
presently undisturbed habitats would face the pressures of
utilization.
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Wildlife
ao

General
The proposed Bonneville Unit area contains a wide range of
wildlife habitat that supports an abundant and varied population of birds and animalso The abundance of some species
has declined since settlement in the mid-1800's. These
decreases usually have resulted from over-exploitation,
interference with critical ecological patterns and/or
reductions in quality and quantity of habitat. Generally,
these consequences have been associated with the activities
of man. A list covering the Bureau of Sport Fisheries and
Wildlife's Salt Lake City River Basin Study Area contained
in the 1968 publication ~ and Endangered ~ ~ Wildlife
2f ~ United States 23 includes the following birds and
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mammals as being found in the Upper Colorado River and
Bonneville Basins:
Birds
Prairie falcon
American peregrine falcon
Greater sandhill crane
Ferrugenous hawk
American osprey
Columbian sharp-tailed grouse

Mammals
Spotted bat
Grizzley bear
Black-footed ferret
Pine marten
Fisher
Wolverine
Canada lynx

The exact status of some of these animals is undetermined
Of these species only the sandhill crane, prairie falcon,
osprey, pine marten and Canada lynx are indicated as being
present in the Unit area. Included as Attachment Dare "
tabulations prepared by Brigham Young University66 (birds
and mammals within the Bonneville Unit); the Timpanogos
Chapter of the Utah Audubon Society (Birds of Provo Bay
Area of Utah Lake) and U.S. Forest Service (Birds and Mammals
of the Rock Creek and North Fork of the Duchesne River
Area). These references indicate that there are currently
at least 219 species of birds and 62 species of mammals
residing at least some poction of the year within the
Unit are"a.
0

Upland game birds in the Bonneville Unit area include pheasants,
sage grouse, ruffed grouse, blue grouse, California quail~
chukkars and mourning doves. Only pheasants and sage frouse
are expected to be significantly affected by the Unito
Pheasants were introduced to the State in the late l800's
and are now the most important upland game bird species
in Utah. Except on cultivated land along some watercourses,
the Southwest was not pheasant country until the advent of
irrigation. 119 In most instances irrigation and grain
agriculture provide food and cover requirements. The
exception to this is winter habitat which often can be
associated with marshes. 112 The total amount and quality of
pheasant habitat in the State has not yet been determinedo 120
During the 1971 hunting season about 88,000 hunters spent
approximately 295,000 hunter-days harvesting about 259,000
birds. 69 Within the Bonneville Unit area pheasant populations
range from fair to excellento Utah County, particularly
in the vicinity of Utah Lake, contains a substantial area
of habitat and supports a relatively large population of
birds. Statistics from the 1972 Utah Upland Game Annual
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Report 69 show that from 1962 to 1971 Utah County has
annually provided an average of 15.2 percent of the
Statewide harvest of pheasants and received an average
of 16.9 percent of the hunting pressure. The marshes and
thick cover around Utah Lake provide excellent winter and
summer habitat. Provo Bay, and to a lesser extent, Goshen
Bay and Benjamin Slough, constitute exceptionally good winter
habitat. Birds are known to migrate several miles in order to
winter in these bay areas. 112 Provo Bay, especially, is
one of the State's most important pheasant habitats primarily
because of its high quality winter covero
On the basis of Statewide importance to the upland game
bird resourc~ sage grouse rank fourth in total harvest
and sixth in providing hunter-days of recreation. 69
Originally, the sage grouse population in the vicinity
of Strawberry Reservo~r was of Statewide significance but
a substantial loss of habitat due to application of herbicides
has resulted in a significant decline in abundanceo The
existing population is the only one of importance in the
Bonneville Unit area. l The decline in the sage grouse
population of this area is illustrated by harvest statistics
for Wasatch County presented in the 1972 Utah Upland Game
Annual Report. 69 In 1963 Wasatch County provided nearly
10 percent of the total Statewide harvest and satisfied
about 8 percent of the hunting pressure on the species.
Comparable statistics for 1971 are 1.1 and 2.5 percent,
respectively. The total quantity and quality of Statewide
sage grouse habitat has not yet been determined. 120
Non-game birds are receiving increasing attention from
naturalists, educators and the general public and have
achieved particular prominence on Utah Lake. The Timpanogos
Chapter of the Utah Audubon Society has identified about
80 species that spend at least part of the year in the
Provo Bay area alone. The rare greater sandhill crane has
been observed nesting in the Strawberry Valley. The U.S.
Forest Service Basic Resource Report for Rock Creek and
the Nvrth Fork of the Duchesne River area 72 reports the
rare Prairie falcon to be a permanent resident of this
area. Golden eagles are known to nest on the rocky slopes
of the Diamond Fork area o
Waterfowl in Utah constitute a major renewable natural
resource of State, National, and international significanceo
Utah's vast marsh areas, particularly in the vicinity
of the Great Salt Lake, Utah Lake, and other fresh water
bodies, and the larger rivers provide excellent habitat
for migrating, nesting and wintering ducks &ld geeseo
Thousands of migrating birds from the Pacific and Central
Flyways utilize the Unit area during their annual spring
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and fall flights. Comprising Utah's waterfowl habitat
are about 86,000 acres of Federally developed marshes,
75,000 acres of State marshes, and numerous privately
developed and natural undeveloped marshes.
Several waterfowl management areas are located within
and adjacent to the Bonneville Unit area. These are
the Ouray, Bear River, and Fish Springs National Wildlife
Refuges; the Brown's Park, Stewart Lake, Salt Creek,
Locomotive Springs, Ogden Bay, Harold S. Crane, Howard
Slough, Farmington Bay, Timpie Springs, Powell Slough,
Clear Lake, Bicknell Bottoms, and Desert Lake Waterfowl
Management Areas; and the undeveloped Topaz Marsh.
The Bonneville Basin portion of the Unit area contains a
large area of high quality waterfowl habitat, mainly in
Utah and Juab Counties. Of special significance are the
marshes associated with Benjamin Slough and the Provo and
Goshen Bay areas of Utah Lake, Mona Reservoir, and Sevier
Bridge Reservoir. The waterfowl habitat of the Uinta Basin
is not as plentiful as that of the Bonneville Basin and
consists mainly of marshes and meadows near Strawberry
Reservoir and along the Duchesne Rivero
The principal waterfowl species utilizing the Unit area
are Canada geese, whistling swans, and mallard, gadwall,
pintail, teal, shoveler, redhead and ruddy ducks o A more
complete listing of birds is included in Attachment D, .
Tables 1 through 3. An assessment of the fall migration
waterfowl population, 1967-71,77 revealed that the most
abundant species are mallard and pintail ducks and Canada
geese.
During the 1971 hunting season the Statewide harvest of
waterfowl was estimated to approximate 607,000 birds of
which about 17,400 were geese. Utah County, which includes
Utah Lake, supplied about 10 percent of the total yield
of ducks and geese. In 1971 only four other counties showed
higher hunter use or higher harvest than did Utah County.
An outbreak of botulism takes its toll of ducks annuatly

in the Provo Bay area of Utah Lake. This disease is a form
of food poisoning rhat the ducks get while feeding in the
shallow stagnant water that is prevalent in this area.
Botulism is also called limber neck because that is the
major sympton with the ducks losing all muscular control
and then soon dying. Because of shallow water and local
high temperatures, the botulism bacteria strikes a number
of ducks each year. The onset of cool fall nights brings
a halt to the disease.
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c.

Mannnals
Big game and fur animals currently receive the most management
consideration from resource administrators and sportsmen.
Some of Utah's best big game habitat is located in the Bonneville
Unit area. The main big game species are mule deer, elk,
and moose o A huntable population of antelope exis~along
the western edge of the Unit and a few big horn sheep and
mountain goats are also found in this region. The she~p
and goats are not hunted.
The Bonneville Unit includes all or part of 18 State "Deer
Herd Management Units" totaling approximately 8,300 square
miles of sunnner and winter habitat. 12l About 3,600 square
miles of this total is classified as winter range. Usually,
it is the quality and quantity of the habitat available
during the critical winter months that ultimately determine
the status of the deer population. For the last five years,
the average annual deer harvest for Utah is estimated to
have been 89,392 animals. 7l The harvest for the Unit area,
during the same period, averaged 32,120 animalso The hunting
success ratio nor both the State and the Unit area has averaged
about 50 percent.
During the 1800's elk herds were prevalent throughout the
mountainous areas of northern and central Utah. Unrestricted
hunting foll~wing settlement eliminated most of the elk
from their natural ranges by the turn of the centuryo Elk
were first given protection with closed seasons in about
1898. Animals from Montana and Wyoming were transplanted
onto the original ranges during the early 1900's in order
to re-establish the elk herds. At present elk populations
are expanding.
The Diamond Fork-Strawberry
Reservoir area contains an expanding elk herd and in 1972 was designated as a State "Elk
Herd Management Unito" There is also an additional area
of habitat currently being utilized by a developing herd
of elk located northeast of Strawberry Reservoir in the
Currant Creek-Rock Creek
area. Within the Unit are three
"Elk Herd Management Units" and additional habitat total
121
about 3,300 squa~e miles of suitable summer and winter habitat.
The principal elk herd in the Unit lives in the mountainous
area southeast of Utan Lak~. During the past five years
1
the Statewide legal harvest of elk has averaged 1,495 animals. 7
The recorded legal harvest for the Bonneville Unit area has
averaged about 100 animals. Because of substantial illegal
kills in non-managed areas the trend has been to administratively
designate areas containing huntable populations of elk.
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North-central Utah is the southernmost extent of the natural
range of moose, thus making this species rather unique · for
Utah. It wasn't until about 1950 that it was determined
that a small permanent moose herd inhabited the north slopes
of the Uinta Mountains. Since the 1950's moose sightings
indicate that a southward movement of the population is
taking place. It is interesting to note that beaver populations
have increased considerably in the same areas where moose
are frequently observed. 7l This suggests that since beaver
activity creates willow and marsh area, which in return
can result in better moose habitat, that abundance of suitable
habitat is a main factor controlling the moose population
in Utah. The legal Statewide harvest of moose is still
small but is steadily increasing. The average production
has been about 20 animals for the past five seaons o Game
managers are currently faced with the problem of numerous
illegal kills particularly in areas not presently managed
for moose o
At present there are no State "Moose Herd Management Units"
in the Bonneville Unit area o However, there are at least
two areas where moose sightings are frequent enough to indicate
the permanent resident of animals. These areas of particular
interest are the Currant Creek-Rock
Creek drainages and
the Strawberry Valleyo
The Rock Creek herd has received
particular attention. 72 Within the Rock Creek drainage
there are over 2,000 acres that are considered moose habitat o
In general this is ~ream bottom land. About 400 acres
of this area, vegetated by willow communities, constitute
key habitat for the small resident herd (25-30 animals)
that has developed since the mid 1960' so 120 Wildlife managers
suggest that this location has a potential for a herd several
times the present size. This same potential applies to
moose in the other areas possessing suitable habitat o
The more prominent non-big game species inhabiting the Unit
area are the black bear, mountain lion, bobcat, 'and cougar o
The Canada lynx, found in the Uinta Mountains, is considered
to be rare in Utah.
Fur animal species in the proposed Bonneville Unit area include
beaver, muskrat, mink, marten, weasel, skunk, and badgero
The beaver is the most economically important of these animals
and an average of 150 pelts are harvested annually. The
muskrat is abundant in marshy areas of lakes such as Utah
Lake and the marten occurs in small numbers in the highe.r
elevation coniferous forests. Good beaver habitat is found
along most of the streams of the Unit area including Rock
Creek, Currant Creek, Duchesne River, and Strawberry Rivero
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d.

Amphibians and Reptiles
A survey of the Bonneville Unit area has indicated the presence
of seven species of frogs and toads, seven species of lizards
and eleven species of snakes (Attachment E). With fewexceptiom the species inhabiting this area have wide distributions
and are versatile in their adaptive abilitieso 66 The specific
distribution of the amphibians and reptiles is a function
of ' geographical and climatic factors o An increase in elevation
rapidly reduces the number and kinds of species that can
exist. Amphibians prefer moist habitat along edges of
impounded waters and streams. They are not adapted to large
open areas of watero Rapidly fluctuating shorelines can
adversely affect these cre~tureso Lizards seek the drier
areas, often in low brush habitatso The distribution of
snakes is wider, covering both moist and dry locations.
The highland area~ ,including the lands along and adjacent
to the proposed Strawberry Collection System, the Strawberry
Reservoir Enlargement and the upper portion of the Diamond Fork
are~ support the clouded tiger salamander, mountain toad,
western chorus frog, western leopard frog, sagebrush lizard,
and the mountain shorthorned lizard. The variety of snakes
in this area is relatively large including the Rocky Mountain
rubber boa, wandering garter snake, Mormon or yellow-bellied
racer, western smooth green snake, Great Basin gopher snake,
Utah milk snake, and the Great Basin rattlesnake.
The habitats of the proposed Hayes Reservoir and lower
Diamond Fork area contain some of the highland species but
some mountainous species are replaced by valley representatives. The mountain toad is replaced by the woodhouse
toad and the western spotted frog is fairly abundant. The
highland species of lizards also occur but generally in
larger numbers. The rubber boa and smooth green snake
disappear while the Great Basin night snake becomes cornmon.
The cultivated and heavily grazed areas do not contain many
species of reptiles, however a few species occupy fields
and streamsides.
The proposed Jordanelle Reservoir area in the upper Provo
Canyon contains species similar to those inhabiti~g the
higher elevations along the collection system except that
a few valley species such as the woodhouse toad and the
western spotted frog ascend to this elevation o
The few records available for the amphibians and reptiles
of the Utah Lake, Mona Reservoir, and Jordan River areas
(The Wasatch Front) indicate that most of the species presently
found in the desert valleys west of Utah Lake originally
occupied these Unit areas. In recent years, intensive
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cultivation and irrigation of these lands has eliminated the
habitat for most desert specieso 66 This trend has been
particularly true for lizards. The western leopard frog
and the western chorus frog are cornmon along most ditches
and irrigated fields o
The large woodhouse toad has
steadily declined in this area because its life pattern
has been disrupted by man's activitieso A modest population
of tiger salamanders inhabi~the valleys of this areao
The bullfrog has been introduced in a number of ponds for
its food value; however, only a few of these introductions
have been successfulo Wandering garter snakes and redsided
garter snakes are cornmon o The night snake and the striped
racer occur at the margins of cultivated areas but rarely
enter themo The lizards are found near the edges of cultivated
and irrigated areas o
eo

Aquatic Invertebrates
Throughout the centuries aquatic invertebrates have evolved
into hundreds of species inhabiting a variety of micro-environments, each characterized by a specific set of often rigid
conditions o The use of such organisms as indicators to
evaluate environmental changes is a widely accepted ecological
technique
In order to apply this technique, it is necessary
to have thoroughly studied existing populations and to have
established baseline estimates of quality and quantityo
The invertebrates must be studied further to monitor and
evaluate the effects of the environmental alteration upon
their populationso
The initial step in establishing such
a program is the compilation of a checklist for the area
in question. The Center for Health and Environmental Studies,
Brigham Young University, has prepared such a listing for
selected representative locations within the boundaries
of the Bonneville Unit. 66 These tabulations which were
derived from a search of the literature supplemented by
a few field trips, are presented in Attachment F, tables
I through 110 The locations chosen for study were Rock Creek,
Duchesne River, Currant Creek, Strawberry Reservoir (limited
to the existfug reservoir), Diamond Fork, Spanish Fork River,
Provo River, Utah Lake, Mona Reservoir, and Jordan River.
0

Some interpretation of the ecological significanoe of the
aquatic organisms inhabiting the areas covered by the checklists
is available only for Goshen Bay area of Utah Lakeo 78
One purpose of the Goshen Bay Study is to evaluate the
probable effects of the proposed diking upon bottom
invertebrates
Samplings have been designed to cover areas
both inside and outside the location of the pr'oposed dikeo
The dominant bottom type in this area, as in the whole lake,
0
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is a fine misture of clay and silto The macro-fauna
of this soil type is dominated by oligochaetes (a relative
of the common earthworm) and chironomid larvae (the larval
stage of midge flies)o The results of the preliminary data
for this bottom type indicate that both sides of the dike
would support similar populations of indicator organisms
and hence neither is unique in this regard.
This stud y 78 has also revealed the existence of a unique
section of bottom substrate, very different in composition
than the silty area o This substrate consists of rocky
material and is located along the east side of Goshen Bay
for about five miles beginning at the northern point of
West Mountain. The area extends about 200 to 400 yards out
into the lake
The invertebrate biota of this substrate
is much more diverse than that found in the silty area and
consists of chironomid larvae, amphipods (freshwater shrimp),
snails, leeches, caddisfly larvae, and the freshwater sponge.
The conclusion reached is that the east shore of Goshen 'Bay
is biologically a very unique area and is the only area of
this type in Utah Lake. In fact, it may be the only area of
this nature in the intermountain region.
0

The value qf indicator studies is well known and the
Bonneville Unit warrants additional studies of this type.
f.

Without the Unit
If the proposed Bonneville Unit plan is not developed it is
reasonable to assume that ecological changes, some of which
would have adverse impacts, would continue to occuro Because
an exact plan of future development for this area, without
the Unit, is not available potential changes can only be
generally discussed. Those organisms, unable to rapidly
adapt to changes in the quality and quantity of their habitat,
would decline in abundance. Of particular concern would be
those birds and animals whose existence is already considered
to be threatened. Game species such as deer and waterfowl
would assume increased value as hunting pressure increased and
pr~ductive capacity either remained static or decreased with
losses of habitat. Those spe~ies such as pheasants, that
require unique wintering areas would have problems as habitat
was altered or losto Populations of moose and elk should continue to expand and finally adjust to carrying capacity of
the land. Waterfowl management would require considerable
effort to insure preservation of marshes. Non-game species
would continue to rise in popularity and importance. An
increasing emphasis upon ecological education would require
preservation of representative habitats of all wildlife
species. These areas would have to be made readily accessible '
to naturalists.
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~cr~ation
tJ

a.

General
Utah has been blessed with a substantial and varied array
of outdoor recreation potential. Recreational opportunities
are available in settings ranging from high forested mountains
to the canyons, buttes and mesas of the desert. Utah's
outdoors is already being extensively utilized o Reports
prepared by the Institute for the Study of Outdoor Recreation
and Tourism, Utah State University,82, 85 show that during
the 1970-71 fall-through-surnrner season, residents expended
about 5 million, l2-hour "recreation days" while non-resident
tourists accounted for approximately 904 million recreation
days. The reports also state that Utahns have ranked the
following activities in" order of preference: fishing,
camping, hunting, skiing, sight-seeing, golfing, hiking,
and swirnrning. 86 Non-resident use and demand is most significant for sightseeing, picnicking, camping, and hikingo
Currently about 700,000 hunters and anglers are annually
spending about six million hunter and fisherman days occupied
at these pastimes. 87 The hunting is distributed among- big
game, upland game and waterfowl. The fishing recreation
can be separated into warm water and cold water phases
either in lakes and reservoirs or in streams. About 70
percent of the demand for fishing recreation in the state
is supplied by lakes and reservoirs. 87
The proposed Bonneville Unit area supports a recreational
potential smaller in magnitude but slinilar in diversity and
quality to that of the state. Some recreation sites found
within the Unit area are unique and provide experiences that
are not available in other portions of the state. Examples
of such amentities are Utah Lake, the High Uintas Primitive
Area, relatively undisturbed streams such as Rock Creek, and
the "Quality Fishing" section of the Strawberry River; and
the excellent trout fishing of the existing Strawberry
Reservoir.
According to an. an~lysis of recreational river boating on the
south slopes of the Uinta Mountains,184 the kayak and canoe
river running sport in Utah is fairly old and well established but only beginning to reach its full potential in
numbers of people participating and numbers of rivers being
utilized. This sport is expected to grow from a present
Statewide participation level of about 100 individuals on
about 12 river runs to more than 1,000 persons with 40 to
50 new river runs in the next 10 years. Within the Bonneville Unit, river boating potential is greatest for approximately 65 miles of the Provo River, 10 miles of the West
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Fork of the Duchesne River, 130 miles of the Duchesne River,
and 10 miles of Rock Creek. Strawberry River was not
included in the analysis.
The Bureau of Sport Fisheries and Wildlife has evaluated
the existing hunting and fishing potential of the habitats
that would be affected by the Bonneville Unito l The total
fishing value was estimated to be 800,900 mandays of recreation
per year. The total value can be broken down into 361,500
mandays of cold water stream fishing, 275,200 mandays of
cold water lake and reservoir fishing, and 164,200 mandays
of warm water reservoir fishingo The total annual hunting
use of the Unit area was estimated to be 140,250 mandays
consisting of 78,400 mandays of big game hunting,7l 36,850
mandays of upland game hunting,69 and 25,000 mandays of
waterfowl huntingo 77
A Recreation and Wildlife Summary for 1972,115 compiled
by the Bureau of Reclamation, estimated the recreation
utilization of' Starvation and Strawberry Reservoirs at
approximately 645,000 visitor-days. The main activities
associated with reservoir recreation are sightseeing,
picnicking, camping, swimming, water skiing, boating,
fishing, and .huntingo
U.S. Forest Service statistics for 1971 88 show that recreation
use along the south slope of the Uintas (the Wasatch and
Ashley Forests) where the Unit collection system would
be located and in the Diamond Fork (the Uinta Forest) area
was about 242,000 visitor-dayso Much of the use was associated with camping, hiking, and sightseeing. The high Uintas
Primitive Area has received about 121,000 visitor-days
of use in 1972e Of this total it was estimated that approximately
76,000 visitor-days use occurred on the southern portion
of the area o
Established recreation areas located in the general vicinity
of the Unit area are Dinosaur and Timpanogos Cave National
Monuments, Flaming Gorge National Recreation Area, Natural
History State Park at Vernal, Great Salt Lake State Park,
Wasatch Mountain State Park near Heber City, Yuba Lake,
and Palisade Lake State Recreation Areas near Nephi and
Manti, and Big Sand, Steinaker, Piute and Otter Creek Lake
State Beaches. Several privately operated and fully developed
winter resorts, located along the Wasatch Front, offer
some of the Nation's finest skiing.

l~

b.

Specific Locations
(1)

Upper Stillwater Reservoir Site and High Uintas
primitive Area
The remote Upper Stillwater area remains in relatively
pristine condition with the only disturbance involving
recreational use and controlled grazing by domestic
livestock. Intimately associated with the site is
the High Uintas Primitive Area which includes part of
Rock Creek Canyon. This 187,009-acre tract of nearly
virgin watershed is one of two areas so classified
in Utah and its scenic and wilderness experiences
are already appreciated by hundreds of visitors each
year from throughout the United States o It is currently
being considered for wilderness status and the proposal
has been approved by the President and referred to
Congress
0

Existing recreational facilities include two Forest
Service Campgrounds, a small resort, a bridge across
Rock Creek and trail access to the Upper Rock Creek
Drainage and the Primitive Areao The resort consists
of the five-acre Rock Creek Ranch which operates on
a Forest Service special use permito This permit
was issued with the stipulation that it would be cancelled
upon development of the proposed Ugper Stillwater
features
A Forest Service audit 8 indicated that the
Ranch reported a gross annual income of approximately
$8,500 for 1971
The primary services available are
horse rentals, cabin rentals and restaurant facilities.
The Rock Creek Trail begins at the end of the access
road near the proposed damsite; continues across the
stream along the canyon bottom and into the High Uintas o
During 1972 an estimated 560 visitors and 175 head
of cattle used the trai1. 88
0

g

(2)

Existing Strawberry Reservoir
A recreation analysis of the Strawberry Reservoir
area was conduXed jointly by the Forest Service and
the National Park Service in 19680 89 The following
paragraphs summarize the findings of the investigation:
Strawberry Reservoir is strategically located in an
easily accessible area within a 100-mile radius of
the Wasatch Front, the major population concentration
of the State. The existing recreational value of the
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Reservoir area, already described previously, is obvious
and unquestioned. Thousands of outdoor enthusiasts,
both resident and non-resident, flock to this location
each year. The rainbow and cutthroat trout fishery
is perhaps the best of its kind in the state and deer
hunting in the immediate vicinity is very good. Boating
and water skiing are also popular. Currently there
is little winter recreation in the Strawberry Valley
as the reservoir is closed to winter fishing and no
winter facilities are available.
Adjacent to the impoundment are four villages in which
lots are leased to individuals on an annual basis by
the Strawberry Water Users Association who presently
manage most of the land aroupd the Reservoiro However,
the land is owned by the United States Government.
The villages have electricity and consist largely of
subs tandard cabins, ·t rai1ers and miscellaneous outbu~ldingso
The boat ramp and water and sanitation
facilities are inadequate. These villages detract
from rather than enhance the quality of the recreational
experience
There are no picnicking and camping facili ties
available on lands controlled by the Strawberry Water
Users. The accommodations and services offered by
present concessioners are lacking in quality and quanti ty.
The recreational development on adjacent Forest Service
land is not extensive enough to handle current demand
and is being used to capacityo
0

The analysis concluded that recreation use values for
Strawberry Reservoir have not been appropriately
programmed and that in order to achieve the full
recreation potential for the area, coordinated management
and development are necessaryo The continuation of the
present situation will result in inadequate realization
of recreational benefits and gradual degradation of
the existing high quality natural resources o
(3.)

Diamond Fork Area
This watershed is in the Uinta National Forest. The
area is scenic and offers hunting and fishing opportunit ieso
.Hiking, picnicking and camping are also popu1aro
There are three Forest Service campgrounds on Diamond
Fork Creek--Pa1myra, Diamond, Three Forks. Forest
Service records for 1971 indicate that these areas
supported about 100,000 visitor-dayso
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(4)

Utah Lake
This body of water is the largest fresh water lake
in Utah and supports the State's most valuable warm
water fisheryo In addition to fishing, the Lake provides
recreationists opportunities to hunt, boat, water ski,
picnic, and campo The opportunity to observe, photograph,
appreciate, and learn about a variety of bird and animal
life is also present. The marshes of Provo and Goshen
Bay are unique in this respect. The easy accessibility
of the Lake to large concentrations of people makes it
an extremely valuable commodity.
Utah Lake State Park, located near the middle of the east
shore at the west end of Provo's Center Street, already
provides summer and winter recreation for an average of
about 200,000 people a year since 1968 when the Park was
establishedo 90 Utilization of the Park as well as the
Lake has been strongly influenced by assessments of the
quality of the lake water, which because of high chemical
and biological loads, accompanied by the churning up of
bottom sediments, is continually turbid o In 1969,
excessively high counts of coliform bacteria found in
water samples from the vicinity of Park beaches resulted
in this area being officially declared unfit for swimming
After this, Park attendance dropped from a peak of nearly
350,000 in 1969 to a minimum of about 196,000 in 1971.
Indications are that usage is again increasing since more
than 250~000 people used the Park in the first 10 months
of 1972.~0

0

While most activity on the lake occurs during the summer
months, winter activities such as ice skating and snowmobiling
are becoming more popular. The winter commercial fishery
attracts visitors.
Because of the State Park's present popularity, future
plans by the Utah Parks and Recreation Division include
construction of a fenced-in play area with playground
equipment for children, additional campgrounds, and
improvements to existing campgrounds. In addition, the
construction of two more boat harbors south of the
existing facilities is planned.
(5)

Jordan River
Since the turn of the century there have been numerous
attempts to utilize the Jordan River for one type of
recreation or another. But none have persisted other
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than some fishing and swimming. Even these activities
have been essentially non-existent for the last thirty
or forty years in the north end of Salt Lake Valley.
The lack of protection for the environs of the river as
well as the pollution of its waters are undoubtedly high
on the list of reasons why local residents are not attracted
to the rivero Another reason is the lack of totally
integrated plan of development for the river environment
This has resulted in land parcelling which prevents
continuous access to the river, and allows the introduction
of land uses which are foreign to recreational activities.
0

A report prepared by Urban Technology Associates for the
Salt Lake County Board of Commissioners lOS suggests a
natural parkway concept for development of the Jordan
Rivero A heavily planted corridor ' or "parkway" is
proposed through the center of the Salt Lake Valley
within which the Jordan River would be allowed to remain
essentially in its natural course.
The concept of a natural parkway originated as a flood
control system, but also offers a great recreational
opportunity. The natural parkway not only provides a
link between the formal parks and between neighborhoods,
but it also allows for direct recreational usage by
groups who do not now have adequate facilities in the
formal parks. City bicycle trails are an example.
Although the narrow portions of the parkway do not lend
themselves to softball and other athletic activities,
they are perfect for the bicycle enthusiast.
The future will demand more multiple-use facilities which
reach larger segments of the population o P,a st park
designs have favored activities such as little league
programs and softball which serve only a very small
segment of the population yet occupy large areas of
high maintenance park space. In contrast, picnic
areas, covered or open, appeal to a much larger cross
section of societyo Picnic shelters adjacent to
natural areas and hiking trails of the present park
. system are always reserved first and receive almost
constant use~ The parkway would serve very well in
not only making possible new picnic facilities but
also in providing a natural area with hiking trails
adjacent to other formal parks, thus enhancing their
use as picnicking facilities o
The Jordan River Parkway master plan lOS indicates general
areas for hiking, bicycles, horseback riding, fishing, and
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Sunday driving. It also indicates specific sites
for motor bikes, camping, canoe docking, horse concession,
and picnicking (adjacent to all parking areas). The
Boy Scouts of America have expressed great interest in
the parkway
Private developers are presently making
plans for a canoe concession on the river, and horseback
riders can frequently be seen in Chesterfield (which
prompted the proposed placement of a horse concession
south of Chesterfield). Complete equestrian facilities
are being developed elsewhere in the valley and, therefore,
the emphasis in the parkway is on the trails themselveso
0

The master plan also proposes the development of some
formal parks to supplement tho~e already planned or
built o These have been located where the anticipated
population growth would more likely occur and where they
would best supplement the natural areas o Major responsibility for recreation use would be as a part of the
State parks system in the case of the natural areas and
the city or county parks departments in the case of the
formal parkso
c.

Without the Unit
Projected development of the Unit area, without the Unit,
has not yet been planned in detail so discussion of this
aspect' is very general. The demand for outdoor recreation
in Utah is expected to increase substantially in the near
future as the population increases, people secure more
leisure time and become more ,informed and educated as
to the resources available and the skills required to
make use of these resources. The State Division of Parks
and Recreation estDnated that the rate of resident participation in outdoor recreation would grow about 27 percent
from 1970 to 1985, while non-resident participation may
increase some 111 percent during the same period0 86 It
is also estimated that by 1985 boat registrations would increase
about 80 percent, the number of fishermen by approximately
80 percent and the number of hunters by about 36 percent.
Numbers of hikers, campers, cyclists, sightseers, etc o ,
would also increase substantially.
While the above predictions are for the entire state, it
is reasonable to conclude that the same trend would occur
infue ,B onneville Unit area. Those locations, such as the
Upper Stillwater Reservoir Site, the High Uintas Primitive
Area, Utah Lake, and Strawberry Reservoir, that already
pOssess unique and valuable recreation potential can be
expected to be subjected to intense utilization by 19850
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By 1980 the projected recreation use of Strawberry Reservoir
is estimated to be 850,000 recreation-days which is an increas
of nearly 500 percent over the existing level of uti1ization .S9
The expected dramatic increase in the demand for outdoor
recreation would require considerable planning and develop ment of available and potential resources.

10.

Esthetics
ao

General
There is a wide variety of scenery, offering many diverse
visual experiencesin the Bonneville Unit area o Each of
the different geographical zones within the Unit boundary
has its own esthetic value. Because of the inherent
subjectivity in any evaluation of beauty it is difficult
to present an authentic picture of the existing visual
environment. High esthetic quality is often associated
with natural landscapes where there is a minimum of visib le
disturbance by mano However, esthetic appreciation is
not restricted to remote and uninhabited areas but can
exist in the pastoral settings of agricultural localitie s
as well as in certain urban areas. Recreation studies 86
(discussed previously) show that sight-seeing by Utah
residents and tourists is already an important kind of
outdoor recreation and will become more so in the future .
The Wasatch and Uinta Mountains provide rugged mountain
peaks that form impressive backdrops for the developed
areas of the Wasatch Front and the Uinta Basin, respectively.
These mountains, with their forests, valleys, lakes, and
streams provide spectacular scenery in a wilderness
atmosphere. Much of this region is in the Wasatch, Ashle y
and Uinta Forests and is largely undisturbed by man. Existing
use and development of this area is controlled and super vised by the Forest Service.
The landforms of the lower elevations consist of rolling
hills, benches, valleys, and semi-arid flat lands that
furnish a diversity of visual experiences. The nature
of the esthetic qualities of these areas is correlated
with the degree of settlement, development, and utilization
of the land by man. The more remote undeveloped lands
provide open space wilderness settings. Some of the
agricultural developments, particularly those in which
native vegetation has not been completely removed, constitute
unique pastoral scenes appearing to exist in harmony with
nature. The urban and industrialized areas contain varying
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degrees of esthetic quality depending upon the judgments
and tastes of the observers. Portions of the cities and
towns are well planned and constructed and are attractive.
On the other hand there are areas where development has
progressed in a haphazard unattractive manner. The Wasatoh
Front is currently exposed to an encroachment of esthetic
quality that is symptomatic of the largely uncontrolled
growth that is plaguing the heavily populated areas of the
industrialized world o Besides an increase in adverse
visual impacts, undesirable increases in noise and odor
levels are also occurring.
b.

Specific Locations
(1)

Strawberry Aqueduct and Collection System
The proposed sites for construction of impoundments,
diversion structures, pipelines, access roads, and
the aqueduct are almost entirely in remote or semiremote areas where the natural esthetics have had
a minimum of disturbance o The Upper Stillwater and
Currant Creek Reservoir sites are very picturesque,
typical of Utah mountain areas. In general the
collection system area contains land forms in which
rock formations have diverse shapes, textures and
arrangements. The streams and lakes provide excellent
water quality, high volumes and diverse configurations.
The primarily native vegetation offers a multiplicity
of seasonal colors and forms. The combination of these
features makes this area very esthetically attractive
to most observers o
There are a few construction scars in this area
primarily associated with road construction and
private development. Much of this disturbance is
not related to the proposed Bonneville Unito However,
there are cleared areas along the access road to the
outlet portal to Stillwater Tunnel that will be
permanent because of the residual steep cutbanks.
There are also some land and water disturbances associated
with the present construction activities at the Water
Hollow and Layout Creek Diversions.

(2)

Strawberry Reservoir Area
The visual composition of this location has already
been altered considerably with the construction of
Soldier Creek Dam and its access road. The reservoir,
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with its relatively stable water level is attractive,
but the esthetic quality of the shoreline is being
reduced by land disturbance caused by grazing livestock
and the unattractive nature of the villages that have
Haphazardly sprung up around the better access points
to the watero There are also some construction scars
mainly associated with the relocation of UQS. Highway
40, private development, the access road .to Soldier
Creek Dam, and the construction of the dam itself.
(3)

Starvation Reservoir Area
The visual composition of this location on the Strawberry
River have been substantially changed by the construction
of Starvation Dam. The reservoir, although unnatural,
is esthetically pleasing to most observers. The borrow
areas for the dam were seeded with grass in the fall
of 1969 , however, the seeding was unsuccessful because
of an extremely dry year. A second attempt at seeding
was made during the winter of 1972 but results will
not be known until summer. At present, the 220-acre
area has been infested with the noxious weed, halogeton-a weed which has been invading the Uinta Basin over
the past 10 years.

(4)

Diamond Fork Area
A significant portion of this area is highly erodible.
There has already been a considerable amount of sediment
washed off of slopes into streamso Sixth Water Creek
is a deteriorated stream channel having been scoured
out by excessive flows from the existing Strawberry
Reservoir Tunnel (Strawberry Irrigation Project). The
once stable grass-covered banks are now unstable and
exposed. Gravel beds have been removed and silt and
boulders presently occupy the stream bottom. Diamond
Fork, below its junction with Sixth Water Creek, has
also been deteriorated by conveyance of Strawberry
Reservoir irrigation water. The channel is silted and
unstable and the banks are in poor condition.

(5)

Utah Lake
Historically the level of Utah Lake has fluctuated
considerably, ranging from a high of 3.28 feet above
compromise level (4,489 34 feet above sea level) in
May of 1922 and 1952, respectivel~ to a low of l2 Q5
Q
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feet below this level recorded in September of 1935.
During the periods of lower levels extensive areas
of the predominantly mud lake bottom are exposed.
This situation produces undesirable impacts involving
sight and smell o The action of the wind perpetually
stirs up the bottom muds causing the lake water to be
turbid. The problem of existing high bacterial counts
has reduced the esthetic value of the swimming areas.
Most sightseers find the Utah Lake State Park esthetically
pleasing.
(6)

Provo River
The Provo River channel and adjacent lands between
the Duchesne Tunnel and- Deer Creek Reservoir are annually
subjected to high spring flows as imported water from
the Duchesne and Weber Rivers is used to fill the Reservoiro
Together with- natural spring runoff, the high flows
have caused substantial erosion of the stream bottom
and banks as well as flooding of adjacent lands where
flood easements have been obtained o Diking and channelizing have been used downstream from the Forest boundary
to contain the flowso In order to avoid creating an
artificial, sterile channel, a policy of obtaining flood
easements and protection to stabilize existing banks
was instituted and is still being recommended. The
esthetic quality of this section of river has been and
is being reduced.
Present utilization of water below Deer Creek Reservoir
often causes flows in the section of stream below Murdock
Diversion Dam to be severely reduced during the late
irrigation seasono This results in the esthetically
displeasing situation of a nearly dry stream channel
occurring during a period when natural flows would be
ordinarily highero The 5-rnile section of stream below
Deer Creek Reservoir is a Class I fishery and is
esthetically attractive. There are other attractive
areas located along this stream.

c.

Without the Unit
If the proposed Bonneville Unit were not constructed, many
environmental changes would still occur within the Unit area.
Since a plan for potential development is not available,
discussion of this aspect is general
Many of these changes
would alter the esthetic composition of the area and, as in
the past, there would be conflicts of judgment as to whether
or not the alterations detract from the existing esthetic
-q ual it Yo The significant increase in public concern for
0
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the retention of natural environmental characteristics
will probably result in a corresponding increase in the
care with which land and water are developed. There should
also be a trend towards rehabilitation of older construction
scars.
Access to and development of the proposed Strawberry Aqueduct
and Collection System area should expand, particularly in
response to the rising demand for outdoor recreation facilities.
Without the Unit, the 14 upper Provo River reservoirs would
not readily be stabilized and utilized primarily for recreation.
If left uncontrolled the problem of haphazard and inadequate
development of the land around the Strawberry Reservoir
would likely become worse. The revegetation at Starvation
Dam and the rehabilitation of some of the construction
disturbances resulting from completed Unit features will be
continued in the Bureau of Reclamationrs work schedule.
The erosion problems in the Diamond Fork area can be expected
to continue and worsen as long as the present Strawberry
Reservoir irrigation system is in operation. The level of
Utah Lake will continue its historic pattern of fluctuation
and esthetically undesirable conditions will periodically
occur. The stream channel degradation of the Upper Provo
River will likely continue at least until existing plans
for rehabilitation are implemented. Federal and State resource
agencies are presently formulating such plans and positive
results are expected within the next few years
The low
flow problem in the lower Provo River should continue as
long as the present system of diversions is followed o
o
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~storical

and Archeological Sites

Important to the heritage of the area are many significant historical
sites--reminders of Utah's pioneer past. Examples of pioneer architecture, stretches of the old Pony Express and stage routes, and
ghost mining towns are to be found throughout the Unit area. Examples
of the pioneer architecture are Mormon temples, tabernacles, and
numeroUS homes and other buildings located throughout the Unit area.
Historic landmarks include both natural and man-made features such
as Great Salt Lake, Utah Lake, Mt. Timpanogoss numerous canyons and
smaller lakes, the old Utah territorial capitol at Fillmore, remnants
of Indian forts, and many monuments and relics of the past. Park City
and Eureka, and many smaller communities such as Lark, Copperton,
Tintic, Silver City, and Mammoth are all associated w~th the mining
industry which has played an important role in the history and development of the area. The Uintah and Ouray Indian Reservation also
provides many reminders of the Old West.
Archeological studies conducted in the general vicinity (Smith 1952,
Purdy 1959, Breternity 1970, Day and Dibble 1963, Gillin 1938,
Gunderson 1957, and Wormington 1955) indicate that this area of Utah
would include some significant archeological sites--some of which
are already known. Their relationship to the particular construction
features involved, however, may be minimal. From an environmental
standpoint the potential significance of the region's cultural resources
is unlimited. The Unit includes the northern Uintah foothill periphery
of the Fremont culture and encompasses the important area of contact
between the desert-oriented Great Basin cultural groups and the
southwestern agriculturalists. ld6

12.

Land and Land Forms Within the Proposed Unit Area
a.

Uinta Basin
(1)

General
Physiographically the Uinta Basin is a small segment of the
extensive Colorado Plateau province which extends over much
of Wyoming, Utah, New Mexico, Arizona, and Col'o rado. The
Uinta Basin is a structural depression that lies between
the High Uinta Mountains on the north and the Tavaputs
Plateaus on the south. Much of the basin is underlain by
marine and non-marine sedimentary strata. The basin has
been dissected by many streams with many relief forms
recognized. The more important of which are: (1) Smooth
gently sloping benches on mesas; (2) Broad to narrow valley
flood plains; (3) Low terraces, alluvial fans, and foot
slopes at the base of the mesa and bench escarpments; and
(4) Rolling uplands, steep, rough, broken, and eroded lands.
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The benches and mesas are prominent features and they are
also important agriculturally. Soils on these lands
are derived from old alluvial materials. While the
recent alluvial lands include the valleys of the more
important streams such as the Duchesne and Strawberry Rivers ,
a considerable number of small intermittent stream tributaries flow through narrow valleys. Each of these has
developed a small strip of sloping alluvial lands that widen
out into small alluvial fans at their confluence with the
larger streams.
The Unit lands of the Uinta Basin or Duchesne River area are
found mainly on these alluvial materials. Most of the soils
of the area are low in organic matter and nitrogen but are
high in minerals. The color of the dry surface soil ranges
from light brown to pale brown. Various limitations cause
much of the land area within the Unit "boundaries to be
unsuited to crops. In many large areas the soils are extremely
shallow or thin over cobble rock, a hardpan of lime carbonate,
or bedrock. Some soils have unfavorable relief or have erosion
problems, and in many areas poor drainage and the accumulation
of soluble salts limit the suitability of some soils for
production of crops.
All soils of the area are calcareous, having been developed
in a semi-arid to arid climate. They are youthful with little
or no development, having undergone little, if any, change
by weathering since they were deposited. Alkali salts exist
to some extent in nearly all the soils of the area; but
excessive alkaline conditions are mainly the result of lack
of drainage, seepage, or improper irrigation practices.
Pre-Unit condition can be approximated by observation of
undeveloped lands lying above existing canals. On the welldrained uplands the native vegetation consists of sagebrush,
greasewood, rabbit brush, and shadscale, with rank or good
growth characteristics occurring in areas of higher rainfall.
The shadscale lands typify the low rainfall or desert areas.
On the rough broken lands that comprise the bulk of the area
weathering and erosion rapidly deposit the soil materials as
alluvium. Any patches of arable soils in these areas were
usually thin, rough in topography and small in extent, and
usually inaccessible to irrigation water.
(2)

Bonneville Unit Lands
Permanent non-Indian settlement did not take place until
after 1905 when the area was opened to the Homestead Act.
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Prior to this time, in 1861, the entire Uinta Basin
had been set aside as an Indian Reservation with very
little agricultural development. In 1869 the Indian
Agent reported only 110 acres under cultivation.
With development, the soils initially responded well under
irrigation and produced good yields. Even some of the poorer
suited soils responded well the first few years; but soon
the shallow and poor positioned soils became limited in their
productivity. However, the majority of the lands presently
being irrigated in this area are well suited for irrigation
and are highly productive when irrigated with an adequate
water supply.
Lands that would receive Unit water have been classified
as arable and they are well sui,t ed to the production of
climatically adapted crops under sustained irrigation. The
area is separated into two locations--the river valley lands
and the benchlands of the Taylor Canal subarea. The river
valley lands are characterized by long, narrow strips of welldrained, fairly flat lands located on each side of the Duchesne
River. The Taylor Canal subarea lands are located on south
Myton Bench and in Pleasant Valley. These soils were formed
from old alluvial outwash material eroded from the surrounding
mountains and foothills. Gravel and cobble underlie much of
this area and usually form a blanket over the Uinta shale
formation.
To determine the chemical characteristics of these soils
8,258 soil tests were conducted on samples taken in the
Duchesne River area. The results of these tests helped in
determining the arability of these lands. Essentially all
of the lands that would receive Unit water are, therefore, low
in soluble salts and alkali. Tests indicated that undeveloped
lands contain larger amounts of soluble salts and alkali
than the presently irrigated lands.
(3)

Expected Future Conditions Without the Unit
Without the Bonneville Unit the Indians would be expected to
use their water supply under the "Winter's Doctrine" to
irrigate Group 5 lands (Indian lands which are irrigable
but presently not irrigated) as well as to supply municipal
and industrial requirements in the Uinta Basin. This would
lead to additional high irrigation shortages on non-Indian
lands. Marginal management practices would continue in some
instances, and poor quality lands would continue to contribute
to the salinity problems of return flow waters.
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b.

Bonneville Basin Area
(1)

General
Physiographically the Bonneville Basin portion of the
proposed Bonneville Unit is a part of the Basin and Range
Province of Western United States. The topography and
land forms have developed in an arid to semi-arid climate
and are usually referred to as desert. The high Wasatch
Mountains form the eastern edge while the Sierra Nevada
Mountains form the west boundary of this province. It
consists of alternate mountain ranges and valleys that
are the result of tilted fault blocks.
The more conspicuous and important land forms include the
mountain ranges, mountain valleys, the steep rugged (eroded)
canyons and foothills, alluvial fans (bajadas), pediments,
and playas. A common term applied to this desert area is "bolson" which is a basin more or less rimmed by mountains with
a level plain or playa at or near its bottom.
All drainage is internal and in the proposed Bonneville Unit
area drainage is into two remnants of ancient Lake Bonneville-the Great Salt Lake and Sevier Lake. Lake Bonneville was a
prominent geological feature which left its mark on most of
the land forms found in the Bonneville Basin area. The lake
level stood at various stages for various lengths of geologic
time. The highest level was at elevation 5,135 feet above
sea level, but most of the land forms that are important
agriculturally came into existence or were developed during
the Provo stage or 4,800-foot level of Lake Bonneville.
These include the benches, terraces, and alluvial fans.
Most soils in the area are derived from materials eroded
from the, surrounding mountains and transported as alluvium
which was reworked and deposited in the waters of Lake Bonneville.
As the lake receded this material became the prominent land
features viewed today.

(2)

Bonneville Unit Lands
The Bonneville Basin portion of the Unit includes agriculturally important lands in a 7-county area of the State.
These lands include both supplemental and full-service lands
in Summit, Wasatch, Utah, Juab, Millard, Sanpete, and Sevier
Counties. Settlement of these areas occurred in the mid-1800's.
The soils of this area are well suited for agricultural use
as evidenced by their 100 years of productivity.
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The soils are derived from alluvium and have developed
under a desert . or arid to semi-arid climate. They are
soils without well-developed profile characteristics
owing to their youth, conditions of parent material, or
relief.
Most soils of the area are light-colored, usua·l ly calcareous
and in a virgin condition, containing appreciable amounts of
soluble salts. To determine the chemical characteristics
of these soils 121,582 tests were conducted on samples taken
in the area. The results of these tests indicate that all
Unit lands would be well within . the chemical limits for arable
lands and the full-service land could be reclaimed and would
be as productive as presently irrigated lands, when supplied
with an adequate.water supply.
The irrigated soils of the area are highly productive and with
proper management and the insurance of an adequate water
supply would continue to be agriculturally important for a
large variety of agri"cultural products.
Pre-Unit conditions can be observed in the dry desert valleys
to the west of the Unit area. Here native vegetation consists
of sagebrush, greasewood, shadscale, and other related
desert vegetation.
(3)

Expected Future Conditions Without the Unit
Without the Bonneville Unit development and growth within
the Bonneville Basin area would be expected to continue
with expansion of urbanization into the rural areas and the
accompanying loss of green belt areas.
Conservation measures to improve efficiency inthe use of water
and some new water development would likely occur. This new
water development would probably be small and somewhat
piecemeal in relation to the total acreage of the Basin.
Migration from the rural areas to the cities would continue.

13.

Land Use Patterns
a.

Existing Patterns
Land use patterns can be better understood when it is realized
that 16,207,298 acres or over 76 percent of the land in the 12
counties included in the Central Utah Water Conservancy District
are owned by the Federal Government, the State of Utah, and
several Indian tribes. Private ownership comprises about 23
percent of the land area and urban roads and railroads 1 percent.
Most of the publicly-owned land and the Indian land is used for
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grazing and the production of timber. The land owned by the
Federal Government is administered as follows: Bureau of Land
Management 59.1 percent, Forest Service 36.8 percent, National
Park Service 2.3 percent, Deparbment of Defense 0.9 percent,
Bureau of Reclamation 0.7 percent, an~ Bureau of Sport Fisheries
and Wildlife 0.2 percent. Of the total land area of 21,263,000
acres less than 1 million acres are croplands and of that amount
only 723,998 acres or 3.4 percent are irrigated crop1ands. 96
The 1969 Census of Agriculture reports 504,546 acres of irrigated land on farms with farm sales of $2,500 or more. Table B-2
presents the irrigated crop distribution in acres.
The trend in land use patterns has largely been established in
the Unit area. According to Appendix IV, Great Basin Region
Comprehensive Framework Study,97 the trend toward industrialization and urbanization along the Wasatch Front became pronounced
in the 1940's and has continued to the present time. Population
statistics within the Unit area are indicative of this trend.
According to the Bureau of Census, urban population!1 has increased since 1940 by an average of 42.6 percent per census period. Rural population, on the other hand, has decreased during
the same period by an average of 8.2 percent per census period.
Total population within the Unit area increased by an average of
28.1 percent per census period.
There has been a gradual encroachment on agricultural lands by
industry and housing in the area. Urban sprawl has occurred along
the Wasatch Front. Cities and towns have grown in population,
and as this occurred, new land was needed for housing, shopping
centers, industrial parks, and recreational facilities. According to the U.S. Census of Agriculture, during the period 1949 to
1964 irrigated farmland in Salt Lake County was reduced from
49,499 acres to 33,876 acres, or a reduction of about 32 percent.
Although more than 10,000 acres of new land were brought under
irrigation from wells on the west of Utah Lake, Utah County
showed only a slight increase (1,500 acres) in irrigated acreage
during the same period. This indicates that more than 8,000
acres have gone out of production elsewhere in the county. The
large portion of irrigated land lost over the years has been a
result of conversion to urban uses.
The land use pattern in the Uinta Basin has been oriented to
agriculture and has been mqch more stable than along the Wasatch
Front. There has been less of a trend toward industrialization
and urbanization and consequently much less encroachment on
agricultural lands by industry and housing.
b.

Without the Unit
The industrialization and urbanization trend that has beome well
established is expected to continue, especially along the Wasatch

1/

Includes Davis and Weber Counties since they are part of the
Wasatch Front area.
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Front. This would occur whether the Bonneville Unit would be
constructed or not. Accompanying this movement would be a population increase and further urban concentration requiring additional
change in land use patterns. Much of this change would involve
agricultural land with the associated loss of farm production.
Some changes are anticipated in the land use patterns in the Uinta
Basin. Oil exploration work is expanding at the present and there
is the possibility that the development of oil shale deposits would
occur in this area in the foreseeable future. Population expansion
accompanied by urbanization would be brought about should a
regional oil shale industry develop. To a minor degree, land use
patterns would change from an agriculture and grazing pattern to
an industrial pattern. The rate at which oil shale may be
developed depends on a number of constraints. Key factors are:
(1) technology; (2) resource availability, including venture capital;
and (3) water availability. Duchesne and Uintah Counties are the
Utah counties which would be most directly affected by oil shale
development.
Land use patterns along the Strawberry Aqueduct, however, would
not be expected to change much in the future except for increased
recreational use. The established uses for grazing, wildlife
habitat, and various recreational pursuits would continue with
little or no conversion anticipated.
Zoning ordinances have been enacted in many areas of the State to
regulate land use to acceptable patterns. "These zoning ordinances
are designed for the purpose of promoting the health, safety,
convenience, order, prosperity, and welfare of present and future
inhabitants of an area, including among other things: lessening
of congestion in the streets and roads, securing economy in
governmental expenditures and safety from fire and other dangers,
providing adequate light and air and fostering agricultural and
other industries. The ordinances also provide for classification
of land use, distribution ofBnd development and utilization,
establishment of the tax base, and the protection of both urban
and nonurban development."18
Generally, zoning is broken down into four categories: agricultural, residential, business and commercial, and industrial and
manufacturing. Some areas within the State have further subdivided
these categories for a more specialized form of land use.
Zoning ordinances have been enacted in eight of the 12 counties
comprising the Unit area. Those counties without such ordinances
are Summit, Piute, Sanpete, and Garfield.
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Table B-2
Crop Distribution (Acres) of Presently Irrigated Land in the Bonneville Unit Area

County

f-'

0\
0\

Cropland
Used
only for
Pasture
and
Improved
Pasture

Duchesne
50,655
Garfield
7,270
Juab
2,474
Millard
7,650
Piute
4,150
Salt Lake
3,773
Sanpete
14,888
Sevier
10,365
Sununit
7,004
Uintah
28,578
Utah
9,475
Wasatch
5,010
151,292
Total

!(

Field
Corn
for all
Purposes
2,502
112
367
3,118
76
1,393
944
1,777
83
1,989
7,887
20
20,268

All
Small
Grains
4,719
772
2,883
18,580
851
7,787
9,961
7,906
1,399
4,910
15,890
1,343
77,001

Hay or
Grass
Silage
32,928
8,120
6,501
37,107
7,414
10,935
26,940
18,668
15.569
23,957
23,494
9,566
221,199

Field
Seeds
306

°

Vege tables,
Sweet Corn,
or Melons
for Sale
7
2

210
14,034

°7
° 1,010°
°
60
31
135
°
°5
°
57
1,784
133
°

14,935

9
2,855

!/

Land in
Orchards

Other
Crops

Total

15
9
44
4

39
99
161
513
176
3,655
754
1,932
53
7
4,567
2
11,958

91,171
16,384
12,640
81,013
12,667
28,719
53,578
40,783
24,108
59,518
68,015
15,950
504,546

°
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--0

°
°
15
4,785

°

5,038

Acreages given include all of the irrigated lands of the 12 counties of the Central Utah
Water Conservancy District; portions of Garfield, Juab, and Sununit Counties are not
within the district. Data given are for farms with sales of $2,500 and over, according to
the 1969 census of agriculture.

Economic Development
a.

Existing Conditions
The major source of income for Utah is the value added by
manufacturing which approaches $1 billion for the latest year
of record. Next in magnitude is mineral production at $602
million in 1970. Of this amount, copper alone accounted f or more
than one-half the ~~tal. Farm income is third with $253 million
for the same year.
The l2-county area of the proposed Bonneville Unit contains about
83 percent of the State's total population; had an average work
force of 285,520 people in 1970; and the total personal income,
less Government transfer payments, amounted to nearly $2.2
billion. There were 1,015 manufacturing firms listed in 1970,
which was nearly 75 percent of the total for the State. In
this same yeB£ t~8lannual industrial payroll amounted to about
$~ billion. l ,
Industrial development is related primarily to the processing
of mineral and agricultural products of the region, and to National
defense. A study prepared by the University of Utah's - Center
for Economic and Community Development states: "Approximately
8 percent of the World's and 20 percent of the Nation's new copper
is produced in the State. Utah is the Nation's largest producer
of beryllium, ranks in the top four in the production of gold,
silver, lead and molybdenum, and is an important producer of
zinc and iron.,,18
Geneva Steel Plant of the United States Steel Corporation operates
near Provo on the northeast corner of Utah Lake. The Geneva
Plant is one of the largest fully integrated steel plants west of
the Mississippi River. Several manufacturing plants using locally
produced steel and copper are operating in the area. Other
industrial enterprises include a number of processing plants for
agricultural products including vegetable and fruit canneries,
dairy-processing plants, flour and seed mills, packing plants,
and saw mills. Plants for producing chemicals, stone, glass,
paint, and clay products are also located in the area. Important
defense and space exploration installations include plants of
Hercules Incorporated, Sperry Rand Corporation, and Litton Industries.
Salt Lake City is a major commerce and trade center in the mountain
west.
The lack of water for agriculture severely limits the growth of
this vital industry in Utah. In the l2-county area there are
more than 800,000 acres presently being dry-farmed where the
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returns are only a fraction of those produced on irrigated
land. In addition to these acres that are completely without
developed water supplies, a large percentage of lands presently
being irrigated receives only a partial water supply.
The latest United States Census of Agriculture shows that during
1969 the 12 counties discussed in paragraph A4d which are within
the Central Utah Water Conservancy District produced agricultural
products having a sale value of $109,818,000. Of this amount
only 15 percent represented cash crops sold; the balance, or 85
percent, comprised livestock and livestock products marketed
in the form of meat, milk, and wool. Beef, Grade A milk, and
lamb are the primary products produced by farmers in this area.
Farm management surveys by the Bureau of Reclamation show that
along the Wasatch Front area the production of beef cattle is the
principal farm enterprise, followed by dairying, cash crops, and
fruit. Principal cash crops are sugar beets, corn for grain,
small grain, alfalfa, and miscellaneous vegetable crops. Fruit
is grown mainly on the bench1ands of the Wasatch Front area and
includes apples, peaches, pears, cherries, apricots, and berries.
Most full-time farmers specialize in livestock, Grade "A"
dairies, or fruit production. The livestock and dairy farmers
usually produce their own feed in the form of alfalfa, grain, and
corn silage. Table B~3 presents the farm sales by county in the
Central Utah Water Conservancy District. The data are for farms
with annual sales of at least $2,500.
In Heber, Duchesne River, and central and lower Sevier River areas
agriculture is the leading industry. Cattle and sheep farms are
the most prominent, followed by Grade "A" dairies and farms which
operate with a combination of livestock types. Summer grazing
for both cattle and sheep is provided on nearby National Forest
lands. In the winter the large sheep herds graze the desert lands
administered by the Bureau of Land Management. Irrigated crops
in the order of greatest acrea.ge are hay crops (mostly alfalfa),
pasture, small grains, field crops such as sugar beets and potatoes,
vegetable crops, corn, and orchards.
Under the Public Works and Economic Development Act Congress created
the "Four Corners Regional Commission" in 1965. The Commission
was created to draw up plans and programs to develop an area designated "Four Corners Economic Development Region." The region is
comprised of 92 economically depressed counties in Ariiona,
Colorado, New Mexico, and Utah. The nature of tne economy of this
area is evidenced by the low per capita income, the high unemployment rate, and underemployment. Utah counties designated "Area
Redevelopment Counties" by the U.S. Department of Labor in 1971
are shown in Figure B-4.
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Table B-3
Farm Income and Sales (Dollars) in the Bonneville Unit Area

C-

I-'
(j'\

\0

-- - -

-

C

Duchesne
448,683
Garfield
81,641
Juab
396,762
Millard
2,518,816
Piute
144,966
Salt Lake 3,563,660
Sanpete
834,255
Sevier
978,940
Summit
175,189
Utah
5,163,935
Wasatch
142,163
Total
14,449,010
1/
-

Poultry
and
Poultry
Prod -~-

19,776
19,764
1,511
96,121
2,232
3,191,737
8,412,973
1,032,226
132,400
4,109,610
240,733
17,259,083

Dairy
Prod
- - -- - -~ -

Dairy
Cattle
and
Cal
~

-

Other
Cattle
and
Cal ~

3,079,956
1,337,810 369,372
26,821
1,230,040
53,764
56,905
12,917
1,305,749
8,228,860
332,042 147,372
81,437
494,562
461,754
1,032,542
2,359,322 184,925
3,376,979
1,674,614 288,284
6,318,325
831,318 147,237
1,563,851 187,651
1,598,545
6,309,653
3,935,796 581,549
1,150,098 171,718
836,176
13,757,274 2,199,283 33,811,387

Hogs,
Sheep)
and
G
-

~

~

-

1/

Other "
Livestock &
Livestock
Prod
~

807,297
24.595
13,654
208,679
279,879
1;542
445,139
89,926
131,650
8,638
832,856 ~,603,848
3,023,144
95,696
1,857,667
32,725
1,325,571 967,955
2,849,578" 1,637,835
843,442
11,079
12,604,90 5,487,493

T
-

1

6,087,489
1,634,363
2,055,265
11,858,276
1,325,239
13,768,890
17,705,945
11,198,438
5,951,162
24,587,956
3,395,409
99,568,432

Values given are for all of the 12 counties of the Central Utah Water Conservancy District;
portions of Garfield, Juab, and Summit Counties are not within the district. Data given
are for farms with sales of $2,500 and over, according to the 1969 census of agriculture.
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The Uinta Basin is presently experiencing above average economic
growth from the expansion of oil exploration work. According
to the University of Utah's Bureau of Economic and Business
Research, during the first 10 months of 1972 Uintah County had a
191.5 percent increase in all building construction over the
comparable period in 1971. Similar figures for the towns of Duchesne
and Roosevelt in Duchesne County are 246.2 percent and 607.5 percent, respectively. These figures compare with a total State
increase of approximately 13 percent. Compared to the 1971
base, these growth percentages are significant. The growth may
be short-term and may not be expected to continue unless oil
processing plants and related industries are established in the
basin.
Several oil wells have been completed near Starvation Reservoir
and some are producing at present. Other wells have been drilled
elsewhere in the Duchesne River area--most of which have been
exploratory in nature. Oil exploration is being contemplated for
the Strawberry Valley. There are indications that oil reserves 8
are extensive throughout the Uinta Basin According to Utah Facts l
about one-third of the oil reserves of Utah are contained in two
giant fields. One of these is the Greater Red Wash field which is
located in the Uinta Basin. Much of the potentially petroliferous
area is untested by drilling, and undiscovered oil and gas reserves
could be large. About 3,000 square miles in Uinta Basin are underlain by oil shale 15 feet thick and contain at least 15 gallons . of
oil per ton. Gross oil inplace in this overall area is estimated
at 320 billion barrels, or about 10 times the estimated U.S.
reserve of crude oil as of the year 1970.
b.

Without the Unit
Growth along the Wasatch Front is inevitable because this area
contains a combination of resources which foster growth. Manufacturing would continue to be the major source of income and may
widen the lead as farm income becomes less important. Mineral
production could also increase because the retrieval of minerals
from the Great Salt Lake, with its tremendous potential, is just
getting underway. This area is the geographical and trading
center for the Intermountain West which promises considerable
future growth.
It is anticipated that the Uinta Basin will also continue to grow
without the proposed Unit. (Portions of the Unit affecting the
Uinta Basin have already been completed.) This area has future
potential as a source of oil, gas, oil shale, and phosphate. The
development of these resources plus irrigation and recreational
possibilities would continue to attract increased population to
both Uintah and Duchesne Counties.
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In the Uinta Basin a significant factor prevents it from
becoming a densely populous area. Its geographic location
places it at a trading disadvantage. An economic study of
Uintah CountylO~ prepared by the University of Utah reports
that manufacturing would not be a significant factor in the future
economic development of the Uinta Basin.
15.

Water Supply
a.

General
Water supplies presently being used in the Wasatch Front and
Uinta Basin portions of the Bonneville Unit consist of the unregu_
lated and regulated surface streams draining the Wasatch and
Uinta Mountains, the water of Utah Lake, and ground water developed
primarily from wells in the unconsolidated valley fills.
Streamflow in the Unit area varies both seasonally and annually
in response to the quality and distribution of precipitation
and variations in temperature. The bulk of the surface water
originates from winter snow packs in the adjacent mountains.
Spring snowmelt provides most of the annual runoff in the signific~
streams.
Unregulated streams usually discharge 60 to 80 percent of the
annual flow during the 3-month, April through June, runoff period.
Peak runoff flows are cornmon in the order of ten times the base late
summer and winter flows. Firm water supplies on unregulated
streams are therefore limited to the magnitude of the base flows.
These base flows have been appropriated and fully used since early
settlement of the valleys. In drought years the base flows may
dropm only about one-third of normal flows, greatly reducing
available water supplies.
Regulatory storage, such as has been provided by Strawberry, Deer
Creek, Se,ierBridge, and other smaller reservoirs, has made possible
regulation and use of the major surface flood flows. In addition,
some regulation has been provided in Utah Lake by construction of
a low dam at the lake outlet and pumping from the lake. Much of
the water supply entering the lake consists of waste surface and
.irrigation return flows. While the lake serves to collect and
recycle such flows, the large evaporation loss from the lake is
a heavy drain on Bonneville Basin water supplies.
Groundwater has been developed to a varying extent throughout the
area to augment surface water supplies. Much of the development
has occurred along the Wasatch Front areas of the proposed Bonneville Unit coincident with population concentrations where water
is needed for municipal and industrial use.
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Groundwater also supplies some of the agricultural needs
for irrigation and livestock.
Groundwater is encountered in different aquifer systems.
The confined or artesian aquifers in the valley fill supply
water to nearly all of the wells in existence. Shallow
unconfined aquifers contain the largest portion of the
water in storage but yield only small quantities of water to
wells. Some groundwater has also been found in bedrock
aquifers and a few wells finished in highly fractured bedrock
have been quite productive. However, these aquifers generally
have been relatively unproductive, yielding smaller amounts of
poorer quality water.
The ability of the aquifers to yield water to wells varies
considerably throughout the areas where groundwater has been
developed. The aquifers tend to be much more productive where the
sediments are coarse such as the gravel in the alluvial fans
and deltas near the mountain fronts. The high-yield wells are
generally found in these regions. The sediments encountered in
the central portions of the valleys are generally much finergrained. The yield from these fine-grained artesian aquifers is
generally much less than from the same aquifers closer to the
mountain fronts. In fact, numerous wells finished in the finegrained aquifers yield just enough water to supply the domestic
needs for one or two families.
There is considerable variation in quality of the presently
developed groundwater. In regions where recharge is most
plentiful, especially where streams enter the valleys along the
Wasatch Front, the groundwater is suitable for most uses.
The chemical quality of groundwater in regions of high recharge
is generally less than 500 mg/l of dissolved solids. In other
areas where recharge is not as plent iful, such as the "Test
side of Jordan Valley, the salinity may be greater than 2,000
mg/l. Groundwater from confined or artesian aquifers is generally
high quality, whereas water from the shallow unconfined aquifer
is usually not suitable for most uses because of its poor chemical
and bacteriological quality.
b.

Surface Water
(1)

Present Supply and Use
(a)

Jordan Valley
Present available surface water supplies in the Jordan
Valley or Salt Lake County area of the proposed
Bonneville Unit include the Wasatch Front streams
within Salt Lake County, the Jordan River and Utah
Lake, and imported water from the Provo River Project.
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The water from the front streams and Pr'ovo River
is high quality, suitable for municipal and light
industrial uses. The Utah Lake and Jordan River
waters are of lower quality and are sui table only for
irrigation and heavy industrial use due to the concentration of dissolved solids which exceeds 1,000
mg/l. 93 , 150
During the water years 1964-68 the mean annual surface
inflow to Jordan Valley was 463,000 acre-feet, and
the outflow discharged to Great Salt Lake was 324,000
acre-feet. Total diversions from surface sources
during this period were 455,000 acre-feet plus an
additional 205,000 acre-feet diverted for wildlife use
at the lower end of the valley. Thus, it is evident
that there is considerable use and reuse of irrigation
return flows, surface wastewater from the valley floor
and groundwater entering the Jordan River system. All
flows available within present municipal and industrial
and irrigation demand patterns are presently utilized.
Only the high runoff or flood flows, winter flows, and
other wastewater is discharged to the Great Salt Lake.
The contribution by the mountain front streams for
the period from 1964 through 1968 was 149,400 acre-feet
annually. Of this amount 54,000 acre-feet are diverted
for municipal and industrial use and 40,000 acre-feet
for irrigation. Irrigation rights on these streams are
being exchanged for municipal and industrial use by
replacement with Utah Lake water. It is expected that
this trend would continue until all of the usable water
is so exchanged.
Water is also available to Salt Lake County from the
Provo River system and is delivered by the Salt Lake
Aqueduct, Provo Reservoir Canal, and by the Utah Lake
Distribution Company Canal in accordance with exchange
agreements. The Metropolitan Water District of Salt
Lake City has a normal allocation of about 56,800
acre-feet of storage capacity in Deer Creek Reservoir.
In a "normal year" more water is available than is used.
However, in dry years deliveries in excess of supply
are made from the carryover storage. In order for a
municipal supply to be firm, it must be available
during a series of dry years. This requires storage
capacity that can be filled during above normal runoff
years and used during drought periods. As the municipal
demand increases, the requirement for carryover storage
must also increase if the supply is to remain firm and
without shortage.
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(b)

Utah Valley
Water supplies presently available to the Utah Valley
area of the proposed Bonneville Unit include the natural
flows of the major surface streams includ-i ng Provo River,
Spanish Fork River, American Fork River, Hobble Creek,
and smaller mountain front streams; imported storage
water from the Strawberry Valley and Provo River Projects;
a small storage supply from the Mona Reservoir in northern
Juab County; and from Utah Lake.
An average supply of 640,000 acre-feet enters the valley
in surface streams. Of this amount about 165,000 acrefeet is imported from the Weber River and Colorado River
Basins. Of the 640,000 acre-feet of vTater entering the
valley, 335,000 acre-feet is diverted by canals for
irrigation use. Historically an average of 21,000
acre-feet has been exported to Salt Lake County in the
Provo Reservoir Canal. In addition, 26,000 acre-feet
from Deer Creek Reservoir has been transported annually
through Utah County via the Salt Lake Aqueduct for
municipal and industrial use in Salt Lake County.
The high flood flows and winter flows entering the valley
and not diverted for use contribute to the water supply
of existing users of Utah Lake. Only during the infrequent
years when Utah Lake spills are there surplus or unused
surface waters in the system.
About 2,500 acre-feet of water is pumped from Utah Lake
for irrigation in the southwest portion of Utah Valley.
The bulk of the lake yield, however, is owned by water
users in Salt Lake Valley and is used for irrigation and
industrial purposes there. The average outflow of the
valley through the Jordan River to Jordan Valley i$
262,000 acre-feet per year.
1.

Provo River System
Rights to the use of waters of the Provo River, the
major surface supply to Utah Valley, are based on
the 1921 Provo River Decree (Civil No. 2888) and
subsequent applications to the Utah State Engineer
to appropriate, change, and exchange. Most of the
natural flows are covered by irrigation and power
rights with a smaller portion allocated to municipal
and industrial use.
In accordance with the decree, irrigation users have
the right to divert all natural flows during the
irrigation season. This results in dry dams with
only seepage past the structure and return flows
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constituting the entire flow in certain reaches
of the river channel in Heber Valley and near
Provo. Utah Power & Light Company also holds
rights to divert all winter flows up to 445 secondfeet at their Olmsted Diversion Dam. This dewaters
'a reach of the river from the diversion dam to the
powerplant tailrace at the mouth of the canyon.
Deer Creek Reservoir, constructed under the Provo
River Project in the 1940's, is filled by importing
winter and high runoff flows to the Provo River from
the Weber and Duchesne Rivers through the WeberProvo Diversion Canal and Duchesne Tunnel, respectively. This causes greater than natural flows
in the upp~r reaches of the river above Deer Creek
Dam. The transfer of Provo River Project water in
Utah Lake upstream to Deer Creek Reservoir by
exchange results in reduced natural flows in the
Deer Creek Reservoir to Utah Lake reach of the
river during the relatively short period when the
exchange is being accomplished. Increased late
summer release of Provo River Project storage water,
which is used for municipal, industrial, and irrigation needs in Utah and Salt Lake Counties, however,
has increased the total annual flow of the river
below Deer Creek Dam above natural conditions.
Future operation of the Provo River Project without
the Bonneville Unit is expected to follow the pattern
established during the past years. Periods of above
normal flow would continue in the section of the
river above Deer Creek Reservoir, due to the importation of water from the Weber and Duchesne River
systems. During the late summer and fall season
sections of the river in the Heber Valley area and
between the mouth of Provo Canyon and Utah Lake
would continue to be dewatered by irrigation diversions,
as they have in the past. In years of excessively
high runoff sections of the river both above and
below Deer Creek Reservoir would experience flooding
conditions.
2.

Spanish Fork River System
Rights to the use of waters of the Spanish Fork
River, the second largest surface water supply to
Utah Valley, are based on the 1899 McCarty decree
and subsequent applications to the Utah State Engineer
to appropriate, change, and exchange water. In
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addition, by agreement with the Bureau of Reclamation,
natural high flow diversions to Strawberry Project
lands are limited to provide more efficient use of
this water in other areas. With the exception of
flood waters and winter flows, all natural flows
are diverted for irrigation, power, and municipal
and industrial use in southern Utah Valley.
During the summer months imported water fronl Uinta
Basin released from Strawberry Reservoir via the
Strawberry Tunnel, Sixth Water Creek, and Diamond
Fork enters the river and is conveyed to two hydroelectric plants and thence to irrigated lands in the
valley. An average of 61, 000 acre-feet per year 'vi th
increased flows of 480 to 500 second-feet have been
added to the system since about 1920. This extra
water in the system during the summer months has
created erosion and sedimentation problems in the
stream channels, particularly in the upper reaches
of Diamond Fork and Sixth Water Creek. Fluctuations
in the streamflow of the river system caused by the
variation of quantities of water released from
Strawberry Reservoir creates a hazard to campers and
fishermen downstream.
Future operation of the Spanish Fork River without
the Bonneville Unit could be expected to follow the
pattern established during the past years. Periods
of above normal flow would continue to occur in Sixth
Water Creek, Diamond Fork, and in the section of
the Spanish Fork River above the irrigation diversions .
due to the importation of water from Strawberry
Reservoir. During the late summer and fall season
sections of the river below the diversions down to
Utah Lake would continue to be dewatered by irrigation
diversions, as they have in the past. In years of
excessively high runoff sections of the river would
continue to experience some flooding conditions.
Erosion problems and the hazard to campers associated
with the erratic release of water from Strawberry
Reservoir to the river system would persist in the
future about the same as in the past.
]..

Utah Lake
Utah Lake was first developed as a storage reservoir
for use in Jordan Valley in 1872 when a low dam was
placed across its Jordan River outlet at the north
end of the lake. The dam sometimes caused the lake
to rise above its normal elevation during high inflow
years flooding lakeshore Bnds. The resulting conflict
between the landowners and the water users was
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eventually settled in 1885 by an agreement in which
"compromise level" of the lake was agreed upon and
a marker set. The marker is at elevation 4489.34
feet above sea level as referred to 1961 USC&GS
mean sea level datum established for the locality.
Whenever runoff forecasts predict the lake level will
exceed that elevation, the outlet gates are opened
prior to and during the flood inflow season to permit
outflow discharges comparable to natural outflow
conditions. This controlled operation continues until
the lake level subsides to compromise level after
the flood season. Even under this type operation,
in extreme high runoff years such as 1922 and 1952
the lake level rose to slightly more than 3 feet
above compromise level.
A pumping plant at Pelican Point was built in 1902
by the water users to permit lowering of the lake
water below its natural outlet elevation and thus
increase the active storage capacity of the lake.
The pumping plant has since been modified and enlarged
several times. Its present capacity is about 400 to
1,050 c.f.s. depending on the lake level. The present
pumps will lower the lake to about 9.3 feet below
compromise level. Water released from the lake is
used largely for irrigation in Salt Lake County
and northwestern Utah County and some is used for
industrial purposes, mostly for milling in western
Salt Lake County by the Kennecott Copper Corporation.
The low chemical quality of the lake water precludes
its direct use for municipal purposes and many
industrial purposes. Under present exchange
agreements and operations, however, some of the lake
water used for irrigation in Salt Lake County replaces
some good quality water of mountain streams once
used for the irrigation, permitting the latter to be
used for municipal and industrial purposes in the
county.
Utah Lake is operated as a long-term regulatory
storage reservoir. In the pattern of historical
operation, the lake filled and spilled in all years
of the early 1920's; was drawn down after 1924;
emptied in 1934 and again in 1935, with major shortages
in both of these years; was partially refilled in
the late 1930's; was drawn down to a low level again
in 1941; and thereafter gradually refilled and spilled
in the high runoff year of 1952. The lake was again
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drawn down during a general drought period extending from 1955 to the low year of 1961 when the lake
again approached minimum levels. A chart showing
the average historic inflow and outflow of Utah Lake
for the 1920-1963 period is shown in Figure B-5.
Historically, the demands on the lake have not been
uniform and excessive drafts of water in the years
prior to 1930 contributed to the severe water
shortages. On the basis of past experience and the
pattern of operation in recent years, it is expected
that without the proposed Bonneville Unit the lake
would be operated in the future on a more normal
annual yield basis to avoid acute and frequent
shortages during prolonged drought periods.
The level to which Utah Lake is drawn down in years
to come would depend on the future demands imposed
on the lake and the extent to which additional
groundwater development takes place in Utah Valley.
(c)

North Juab Valley
Water supplies available to the north Juab Valley area
are principally from Salt Creek and smaller front streams,
springs, and wells.
An average supply of 24,700 acre-feet of water enters
the valley in surface streams. Of this amount 18,700
acre-feet is diverted by canals for irrigation use. All
base flows of the surface streams entering the valley
are appropriated for irrigation and other uses. Winter
flows and excess spring flows not diverted are stored
in Mona Reservoir for use in Goshen Valley. This inflow
to Mona Reservoir averages 15,000 acre-feet per year.
Municipal and industrial demands in northern Juab Valley
are satisfied from potable spring and well water not
requiring treatment. At the present time about 3,000
acre-feet of spring water is available for municipal and
industrial use. As the supply of high quality spring
water is depleted, treatment facilities would be needed
in future years to treat surface water for municipal
use.
The surface water from the front streams and most springs
and wells are of suitable quality for culinary uses.
The remainder of the springs and groundwater is lower in
quality and is limited to irrigation and industrial use.
There is very little possibility within the valley for
additional surface or underground water supply development.
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(d)

Sevier River Basin
Surface inflow to the central Sevier River area at the
upper end near Clear Creek is approximately 170,000
acre-feet per year. Outflow at the lower end to Sevier
Bridge Reservoir is about 150,000 acre-feet, which includes
20,000 acre-feet from the San Pitch River drainage.
Surface water diversions in this area, nearly all for
irrigation, total 187',300 acre-feet. This illustrates
there is considerable use and reuse of groundwater,
tributary inflows, and irrigation return flows. In
fact, dry dams occur at several points along this reach
of the river. The outflow from the area consists
primarily of winter flows and flood water. Some storage
water is bypassed from the upstream Piute Reservoir to
Sevier Bridge Reservoir to equalize rights.
Surface inflow to the lower Sevier River area averages
about 160,000 acre-feet. The Sevier Bridge Reservoir
and smaller reservoirs almost completely control the
Sevier River below this point. Total irrigation diversions to the Unit area are about 117,000 acre-feet per
year. In addition, the Central Utah Canal diverts about
29,300 acre-feet per year to the Leamington-Lynndyl and
the Holden-Fillmore areas.
Outflow from the area is negligible except in flood
years when water is discharged to the now-dry Sevier
Lake. Irrigation has been practiced in the Sevier River
Valley since about 1850 and surface water rights are
over-appropriated and fully used. Irrigable land is much
in excess of available water supplies. The average
annual irrigation shortage is 14 percent for the past
35-year period with a maximum shortage of 60 percent.
Water quality varies in concentrations of dissolved
salts from 290 to 3,000 mg/l from Piute Reservoir in
the upper area to Deseret, Utah, or the lower part of
the Sevier River.

(e)

Uinta Basin
By Executive Order of October 3, 1861, President Abraham
Lincoln established an Indian Reservation in the Uinta
Basin covering the drainage area of the Duchesne River
and its tributaries. The Indians had undisturbed possession of the reservation for some 40 years until the Act
of 1902 provided for the allotment of arable reservation
lands in severalty to the Indians and the restoration of
the unallotted lands to the public domain. In 1905 the
United States Government opened the reservation to
non-Indian land filings of 160 acres each and, as a result,
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Indian and non-Indian lands are interspersed. Some of
the Indian lands were later acquired by non-Indians.
The original Indian lands, however, retained the
original priority of their water rights regardless of
present ownership. This priority antedates October 3,
1861, the date the reservation was established.
The non-Indian settlers acquired secondary water rights
under Utah State law by application to the State Engineer.
The filing of water right applications began immediately
after the opening of the reservation in 1905 and has
continued. There are now about L~8 ditches and canals
diverting from the Duchesne River and its upper tributaries,
and about 34 ditches diverting from the Strawberry River
and its tributaries. By agreements made over the years
many of the canals diverting from Duchesne River convey
both Indian and non-Indian water.
Surface waters available to the Uinta Basin area of the
Bonneville Unit include the Duchesne and Strawberry
River systems and tributary inflow. The long-term flow
of the Duchesne River is 261,000 acre-feet per year,
and the Strawberry River 35,000 acre-feet per year, as
measured at Duchesne. Many diversions, including some
upstream from the above mentioned gages, divert about
210,000 acre-feet of water from the Duchesne and 14,500
acre-feet from the Strawberry River each year. In
addition, the Duchesne Tunnel has diverted 35,400 acrefeet of water to Deer Creek Reservoir and the Strawberry
Tunnel has diverted 61,000 acre-feet from Strawberry
Reservoir for use in the Bonneville Basin. There is
considerable reuse of return flows on the system. The
outflows to the Colorado River system consist mainly of
high spring flood flows and irrigation return flows of
low quality and quantity during the summer months. Records
of outflow from the Unit area only are not available.
A summary of the historic annual flow of several Uinta
Basin streams and the average divertible flows at the
proposed point of interception by the Strawberry Aqueduct
system is in Table B-4.
These divertible flows are surplus to existing downstream
rights by virtue of storage and exchange provisions of
the completed Starvation Reservoir on Strawberry River.
(2)

Future Development of Remaining Surface Water Supplies Without
the Bonneville Unit
Future development of remalnlng surface water supplies would
be limited primarily to the following: (a) irregularly
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occurring flood water flows, (b) residual flows and return
flows occurring low on the river systems, (c) salvage of
water by control of evaporation and phreatophytes, and
(d) use of Utah's remaining Colorado River entitlement.
(a)

Development of Irregularly Occurring Flood Flows
To develop each succeeding block or portion of these
erratic flows into a firm supply would require an everincreasing amount of storage capacity. For example,
the U.S.G.S. estimates that the usable yield of the
Jordan Valley frontal streams could be increased by
23,000 acre~feet by construction of 116,000 acre-feet
of new storage capacity on these streams. 32 The
U.S. Corps of Engineers has proposed the Little Dell
Project, which would require a 30,000-acre-foot reservoir
on Dell Creek--a tributary to Parley's Creek, to
develop about 8,400 acre-feet of high quality water. 178
The main problem would be finding a reservoir site of
adequate size that would be economically and environmentally acceptable. In addition, as the carryover time
increases between the occurrence of peak flood flows and
the use of stored water during extreme drought periods,
much of the supply would be lost by evaporation, and a
point of diminishing return would soon be reached.

(b)

Development of Residual Streamflows
Development of residual flows low in the Jordan River
system also would present the problem of locating
economically justifiable and environmentally acceptable
storage sites. Development of these flows would also
have an additional problem of water quality. Salt Lake
County is presently investigating two multipurpose
reservoirs on the Jordan River. Additional low quality
supplies could be developed at these sites for heavy
industrial use. Treatment would be required prior to
other uses. The quality and quantity of water available
to water fowl and wildlife habitat around Great Salt
Lake would be diminished as consumptive use was increased.
The residual supply to Great Salt Lake would be less and
the level of the lake would gradually lower and the
shoreline recede.

(c)

Salvage of Water by Control of Evaporation Phreatophytes
Evaporation loss from water bodies could be decreased by
reducing the surface area of the impoundment and by the
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Table B-4
Historic Annual Flow Summary
Uinta Basin Streams

Stream

Rock Creek

93.8

159.9

26.9

So. Fork Rock Creek

9.1

14.6

3.1

9.0

Hades Creek

6.7

12.6

1.6

4.8

Twin and Wolf Creeks

5.5

9.8

2.1

4.8

West Fork Duchesne River

28.8

50.2

11.2

22.9

Currant Creek

19.5

44.2

7.0

15.8

Layout Creek

1.7

4.5

.7

1.3

Water Hollow

3.2

8.6

1.3

2.9

19.5

54.6

9.6

19.0

Strawberry River Jj

Jj
J:.I

1920-1960 Period of Record
Annual Flow at the Aqueduct
(1,000 acre-feet)
Average
Average Maximum Minimum Divertible

73.9 1/

Includes 3,000 acre-feet to be conveyed to Strawberry Reservoir
and released to Strawberry River for fish.
Strawberry River impounded by Soldier Creek Darn.
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use of long-chain alcohols to increase the surface
tension by forming a monomolecular film on the
water surface. The first savings could be accomplished,
for example, by diking and draining shallGw arms of the
water bodies similar to that proposed for Utah Lake
by the Bonneville Unit plan. The main objection to
this -method would be the loss of fish and wildlife
habitat. The use of the chemical hexadeca.nol has been
tested on several water bodies, including Bear Lake and
Hyrum Reservoir in northern Utah. This method has
potential for saving water. Associated problems with
this metho~ include the cost of the chemical and application, and -the monitoring of prevailing climatic conditions,
particularly the occurrence of wind which has a bearing
upon the effectiveness of the film. Phreatophyte control
could possibly be used in several areas for water salvage.
A discussion of salvage of water by phreatophyte
control is presented in paragraph Hla(6).
(d)

Development of Utah's Remaining Colorado River Entitlement
Under terms of the Colorado River Compact of 1972 and the
Upper Colorado River Basin Compact of 1948, Utah is
entitled to 23 percent of the Upper Basin States' allocation which amounts to about 1.4 million acre-feet annually.
About 800,000 acre-feet of this water is presently being
used as shown on Table B-5, leaving approximately
600,000 acre-feet available for development. The proposed
Bonneville Unit would deplete the latter supply by about
165,000 acre-feet. Other proposed units of the Central
Utah Project could develop Utah's remaining share.
The primary problems related to the development of this
resource would be when, where, how, and for what purposes
would it be developed.

C.

Groundwater
Groundwater investigations have been conducted in nearly all areas
of the State where major groundwater developments have taken place.
Most of the investigations have been conducted by the U.S. Geological
Survey in cooperation with the Utah State Division of Water Resources.
However, the Bureau of Reclamation has made or is making additional
studies in areas of concern ,,,here more detailed studies and refined
estimates of potential development are needed.
Most of the present development has occurred in the confined aquifer
system. Because of the inability of the shallow unconfined aquifers
to readily yield water to wells, further development would likely
OCcur in the confined aquifers in spite of the large quantity of
water stored in the shallow zone. The U.S.G.S. has made no distinction between the shallow unconfined aquifer and the confined aquifer
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systems in the preparation of groundwater budgets. To derive
meaningful estimates of the groundwater supplies, the Bureau
has attempted to prepare budgets which break down the confined
and unconfined aquifer systems in areas pertinent to the Unit.
Tables B-6 and B-7 present groundwater budgets for Salt Lake
and Utah Counties. These budgets show the sources and quantities
of recharge and discharge for both the shallow and the confined
aquifer. Some of these estimates are tentative because they are
based on preliminary results of stUdies not completed.
(1)

Present Use
(a)

Salt Lake County - Jordan Valley
Approximately 126~000 acre-feet of the groundwater
supply are presently being utilized annually. Of the
total 117,000 acre-feet are withdrawn from the confined
aquifer. The remaining 9,000 acre-feet come from natural
discharge from the shallow aquifer. About 55 percent of
the 212,000 acre-feet annual recharge to the confined
system is presently being withdrawn and used from wells
and springs. The remaining 45 percent is being discharged naturally to Great Salt Lake and to the shallow
water table by upward leakage. Some of the discharge
to the shallow water table finds its way into the Jordan
River. The remainder is consumed by phreatophytes and
lost through evapotranspiration.

(b)

Utah County
About 73,000 acre-feet of groundwater are withdrawn by
wells each year in Utah County. Of this amount 40~500
acre-feet, 21,000 acre-feet, and 11,500 acre-feet are
discharged by wells in north Utah Valley, south Utah
Valley, and Goshen Valley, respectively. Only · 500
acre-feet of the total are withdrawn from the unconfined
aquifer. An additional 55,000 acre-feet are discharged
to Utah Lake by springs within the lake, by upward leakage
into the lake, and by some springs located at the edge of
the lake. Well discharge accounts for slightly over half
of the recharge to the confined aquifer systems. Recharge
and discharge are in equilibrium in north and south Utah
Valleys but discharge exceeds recharge by about 7,600
acre-feet in the Goshen Valley. Discharge is nearly twice
as great as recharge in Goshen Valley.

(c )

Juab Valley
A complete budget has not been prepared for Juab Valley.
However, from the data presented in Groundwater Resources
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Table B-5
Utah's Depletion to the Colorado River 1/
Depletions
(1,000 acre-feet)

Source
Municipal and Industrial

5.0

Electric Power (Thermal)

1.3

Minerals

9.4

Fish and Wildlife

7.9

Recreation

0.3

stockpond Evaporation and Livestock Use

6.2

Irrigation
Consumptive Use
Incidental Use
Reservoir Evaporation

404.4
81.0
30.2

Export
Diversions
Reservoir Evaporation

109.5
11.4

-2.6

Less Water Import
Subtotal

664.0

Main Stem Reservoir Evaporation

147.9
-811.9

Total On-site Depletion
Less Estimated Salvage

-18.0

Net Depletion at Lees Ferry

793.9

1/ Present use estimates based on 1965 level of development
as taken from 1965 Type I Studies reports.
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Table B-6

Source

Groundwater Budget--Salt Lake County
(Unit-acre-feet)
Aquifer
Unconfined Confined

Total

~charge

Precipitation on valley floor
Seepage from bedrock
Underflow in channel fill
Underflow at Jordan Narrows
Seepage from stream channels
Seepage from major canals
Seepage from irrigated fields
Seepage from lawn and garden watering
Seepage from tailings ponds
Upward leakage from confined aquifer
Deep percolation from unconfined aquifer
Total Recharge

37,000

63,000
65,500
1,000
2,500
90,000
259,000

16,000
135,000
1,500
2,500
20,000
7,000
11,000
4,000
15,000

53,000
135,000
1,500
2,500
20,000
70,000
76,500
5,000
2,500
90,000
15,000

212,000

471,000

1,000

60,000
5,000

Discharge
60,000
Evapotranspiration
Inflow to drains near Garfield & Magna
4,000
Springs
Diverted for use
9,000
Other
2,000
Wells
Subsurface outflow to Great Salt Lake
Upward leakage from confined aquifer
Deep percolation from unconfined aquifer 15,000
Inflow to Jordan River
170,000
Total Discharge

260,000
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10,000
107,000
4,000
90,000

19,000
2,000
107,000
4,000
90,000
15,000
170,000

212,000

472,000

Table .B,.. ]

--

Source

Groundwater Budget--Utah County
(Unit-acre-feet)
Groundwater Basin
N. Utah
S. Uta h
Goshen
Valley
Valley
Valley

unconfined System
Recharge
Precipitation
Irrigation
Stream & canal losses
Upward leakage
Upward leakage from faults
Total Recharge

13,000
40,000
60,000
6,000

12,000
54,000
37,000
5,000

124,000

Discharge
100,000
Springs & drains
500
Wells
13,000
Phreatophytes
2,000
Subsurface flow to Utah Lake
Downward leakage to confined sys. 6,000
2,500
Seepage into sewers
Total Discharge
124,000

Total

108,000

9,600
11,800
1,800
2,000
7,800
35,000

39,600
105,800
98,800
13,000
7,800
265,000

60,000

7,800

40,000
5,000

23,200
2;000

3,000
108,000

33,000

167,800
500
76,200
9,000
6,000
5,500
265,000

Confined Sys tern
Recharge
Precipita tion
Stream & canal losses
Irrigation seepage
Mountain front inflow
Leakage from Perched Water Table
Total Recharge

5,000
43,000
6,000
20,000
6,000
80,000

5,000
18,000
11,000
16,000

2,600
600
3,600
1,100

50,000

7,900

Discharge
Wells
Springs
Upward leakage into Water Table
Upward leakage into Utah Lake
Springs within Utah Lake
Total Discharge

40,000
23,000
6,000
4,000
7,000
80,000

21,000
20,000
5,000
4,000

11,500

50,000

15,500

72,500
43,000
13,000
10,000
7,000
145,500

7,600

7,600

Groundwater Depletion
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2,000
2,000

12,600
61,600
20,600
37,100
6,000
137,900

of Northern Juab Valley, Utah 37 it appears that
well discharge is in the range of 15,000 acre-feet
annually. Springs also discharge a few thousand acrefeet of additional groundwater from the confined system.
Water levels and artesian pressures have been declining
continually since 1950 indicating that this rate of
discharge is exceeding recharge to the system. 37 The
State Engineer h~s imposed a moratorium on any future
well development.
(d)

Sevier River Area
Approximately 32,00Q acre-feet are withdrawn annually
from the groundwater res ·e rvoirs within the Unit area.
Large scale well development has been somewhat restricted
because of the complex intre rrelationship between the
surface and groundwater systems. The Cox Decree, recognizing the groundwater-surfacewater relationship, severely
limited well development. In addition, the State Engineer
has placed a moratorium on any future development of
large wells because groundwater has been fully
appropriated in the basin.

(e)

Uinta Basin
Groundwater development in the northwestern part of the
Uinta Basin has been limited to small domestic and
stock wells . associated with the scattered farms of the
area. The U.S. Geological Survey has recently initiated
a 3-year study of the groundwater system in the area.
Results are not yet available. However, the annual well
discharge is estimated to be only a few hundred acre-feet.
The extremely shallow and limited extent of the valley
fill severely limits the yield of individual wells.

(2)

Estimated Potential Groundwater Supplies Without the Bonneville
Unit
In some areas included within the proposed Unit additional
groundwater could be develuped • . Table B-8 summarizes the
volumes of present and additional development estimated for
each area. Generally, in areas where additional develop~ent
is assumed to be possible, recharge is in equilibrium with
discharge. This means that well development would increase
at the expense of natural discharge.
(a)

Salt Lake County
As part of the 7-year groundwater investigation conducted
by the U.S. Geological Survey,32 analog model studies
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were conducted to determine effects of increased
pumping on the system.
"The tests support the conclusion that a
considerable increase in the use of groundwater is physically feasible. The average
annual withdrawal of groundwater from pumped
and flowing wells in existing centers could
be increased to at least 150,000 acre-feet
with no serious adverse effects. If
pumping from large wells near Garfield
increased in proportion to the average, water
from Great Salt Lake would infiltrate the wells.
This probably would not seriously affect the
usability of the water in its present application of ore processing. If desired, the
contamination by lake water could be avoided
by limiting the increase of withdrawal from
those wells.
"I f the annual withdrawals increased to
more than 200,000 acre-feet after 1968, the
aquifer underlying eastern Salt Lake City would
be dewatered before the year 2020 and poor
quality water from the Jordan River and from
areas west of the river would contaminate wells
east of the river. Thus, the practical limit
of continuous withdrawals from existing pumping centers is between 150,000 and 200,000
acre-feet annually. "32
With present groundwater development at about the
125,000-acre-foot level this means that the practical
limit of additional development is in the 25,000- to
75,000-acre-foot range.
A figure considered reasonable and .acceptable which is
now being used in cooperative State Water Plan Studies
by the State Division of Water Resources and Bureau of
Reclamation, based on consulting with the U.S. Geological
Survey, is 50,000 acre-feet per year. Of this amount
30,000 acre-feet is considered to be high quality water
suitable for municipal use. The balance of 20,000
acre-feet would be low quality water suitable for heavy
industrial use.
Present planning for the proposed Bonneville Unit which
would meet demands to about 1990 was done assuming
independent water systems would expand their use of
groundwater by about 12,000 acre-feet annually by that
time. The remaining 18,000 of the 30,000 acre-feet is
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Table B-8
Summary of Gr oundwater Potential

I-'
\0
N

Surplus or
Defici t
(a c -ft/year)

Estimated Potential In crease
(ac -ft/year)

Approx. Range"
in i.'!a ter
Quality (mg/l)

Salt Lake County

100 - 13,000

212,000

126 ,OOOS/

86,000

50,0001/

Utah County

200 -

3 ,500

138,000

72,500

65,500

15,000

Juab Valley

200 -

2,200

Unde t.e rmine d

15,000

Undetermined

100 -

5,000

Unde te rmine d

32,000

Undetermined

200 - 10,000

Dnde te rmine d

100 - 500

Unde te rmine d

Sevier
.

Uin ta

1/

2/
"31

~/

~ ive r

r.a s in

Area

Estimated.
Recharge
(ac-ft/year!./ )

Present
l,-:e ll Discharge
(ac-ft/year)

l,ren

None

4/

20,000--

Rech arge to princ ipal aquifer system.
Includes 19,000 acre-feet diverted from springs.
Consists of 30,000 acre-feet high qua.l.ity water and 20,000 acre-!"eet low quality water.
Available only if phreatophyte salvage can be accomplished (refer to text).

None

planned for potential use in the post-Bonneville
period now under study in the Western U.S. Water
Plan.
(b)

Utah County
The Bureau of Reclamation estimate of additional
groundwater available for development is about 15,000
acre-feet annually based on preliminary results of
analog model studies. 150 About 10,000 acre-fee~ would
be available in North Utah Valley with the remaining
5,000 acre-feet available in South Utah Valley. No
additional development is anticipated for Goshen Valley
because the present rate of development is mlnlng
about 7,600 acre-feet annually from the groundwater
reservoir. It is anticipated that most of the 15,000
acre-feet of additional groundwater would be utilized
in the future by municipalities who presently have
unused existing well capacity or have approved applications to develop groundwater.

(c)

Juab Valley
No major development is expected to occur in the future
without artificial recharge from imported water. Water
levels and artesian pressures have been declining continually
since 1950 indicating that the rate of discharge is
exceeding ,the rate of recharge to the system. 3'( The
State Engineer has imposed a moratorium curtailing future
well development.
\

(d)

Sevier River Area
Recent studies by the Soil Conservation Service 39 , 40, 41
indicate that an additional 38,000 acre-feet of groundwater, including 18,000 acre-feet in the Central Sevier
Valley and 20,000 acre-feet in the Sevier Desert could
be developed from a groundwater salvage and management
program. However, these estimates may be optimistic. The
local water users rejected the report and refused the
proposed groundwater salvage project because their experience indicated that the estimates of water savings were
extremely high. Water salvage from phreatophytes by
drilling wells is still somewhat questionable. Further
testing and study is needed to determine the feasibility
of this operation. Unfortunately, this testing cannot
be accomplished until Bonneville Unit water is available
to satisfy downstream water rights. Pumping groundwater
may not accomplish salvage but only deplete river inflows.
For these reasons, and others to be discussed later in
Section H, it is estimated that a more reasonable' estimate
of additional groundwater available to wells is about
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20,000 acre-feet for the above mentioned areas
provided that some phreatophyte salvage could eventuall
be accomplished.
1
(e)

Uinta Basin
Sufficient data to make estimates of additional
groundwater development are not available for this
area. However, the U.S. Geological Survey has recently
initiated a 3-year study in the basin. The groundwater
potential of the area seems to be very limited because of
the shallow depth and limited extent of the aquifers.
It appears that very little well development beyond the
present stage of well development could occur.

16.

Water Quality
The Utah State Division of Health is responsible for developing and
enforcing water quality standards and for maintaining surveillan~e
over public water supplies and wastewater treatment facilities.l~
These functions are carried out under policy direction of the Utah
State Board of Health and the State Water Pollution Committee.
The State Water Pollution Control Act was adopted in 1953 and has
resulted in significant accomplishments which include:
a.

Adoption of a comprehensive code of waste disposal
regulations, encompassing requirements for installation of waste disposal devices of all types as well as
a set of water quality standards for application to
waters of the State.

b.

Development .of inventories of municipal and industrial
wastes in the State.

c.

Assignment of standards to Interstate waters and development
of an implementation plan related thereto, as required by
the Federal Water Quality Act.

d.

Unconditional Federal approval of water quality standards
applied to Interstate streams.

e.

Construction of secondary treatment for over 95 percent
of the State's municipal wastes.

f.

Adequate control of two-thirds of the State's industrial
waste load.

g.

Development of a State-wide water quality monitoring system
involving about 200 stream sampling stations and more than
300 public water supplies.
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utah Facts states: "Upper reaches of most Utah streams carry
quality water which degrades gradually in the downstream
d:rectiOn • State policy is to preserve high quality in the upper
~aches and to upgrade quality where necessary in downstream
rreas. In some heavily populated and industrialized areas 8
~ertiary treatment is expected to be a future requirement." 1

b(Sh

The water quality situation described above is generally true from
both the bacteriological and chemical pollution standpoints.
In the Bonneville Basin area of the Unit the water is generally
of excellent quality and bacteriological or chemical pollution is
not at present a serious problem. However, on Utah Lake, Jordan
River, and the Lower Sevier River total dissolved solids and coliform
count limit the use of these waters to irrigation or low quality
industrial use.
In the upper Colorado River area of the Unit chemical pollution and
the effect on the lower basin uses is the greatest problem at present.
Flows in the upper reaches of most streams are of excellent quality
and suitable for most uses. In reaches of the lower Duchesne River
irrigation diversions deplete the flows. Remaining flows consist
mainly of irrigation return flows with high total dissolved solids.
Natural leaching also adds salt to the system. In the Upper
Colorado River Basin "natural sources are thought to contribute 50
percent of the salt load, agricult'IJral sources 17 percent, and
unidentified sources 33 percent."168
a.

Jordan Valley
Most of the mountain front streams in Jordan Valley and the
imported supply from the Provo River are of a high quality calcium
bicarbonate-type water having TDS in the 120 to 400 mg/l range.
This water is suitable for most uses with a minimum of treatment
required to render it potable. Water from some springs having
covered collection works requires only chlorination.
Conventional treatment of high quality surface waters of the area
usually consists of sedimentation, coagulation, filtration, and
chlorination.
Waters of Utah Lake and Jordan River, however, are of a poorer
quality calcium bicarbonate-sulfate type with TDS in the 800 to
3,000 mg/l range increasing by as much as 6,000 mg/l in drought
years and years of maximum drawdown. They are usable only for
irrigation and low quality industrial use. Due to TDS in excess
of 500 mg/l, these waters cannot be made potable with conventional
treatment. Reduction of dissolved solids to tolerable levels would
require desalting-type facilities.
Untreated municipal and private sewage, animal feed lot wastes,
industrial plant discharges" and inadequately treated effluent
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from overloaded and unsatisfactory sewage treatment facilities
contribute to the chemical and bacteriological loads in Utah
Lake and Jordan River. The shallow depth of Utah Lake, lack of
aquatic vegetation, and semi-suspended fine bottom sediments
together with wind and wave action on the lake also contribute
to the lack of clear water in the lake.
b.

Utah Valley
In Utah Valley as in Jordan Valley the mountain front streams,
including Provo, Spanish Fork, and American Fork Rivers,. are high
quality water sources. Water is of the calcium bicarbonate-type
with TDS in the 100 to 500 mg/l range. Springs in the canyons
and along the front, which presently constitute the major surface
of high quality potable water to the community, are utrrized with
only chlorination. Due to the relative abundance of spring and
suitable quality groundwater, treatment plants which could make
possible utilization of front streamflows for culinary use have
not yet been constructed. Increasing summer home and recreation
development and use in the canyons, however, is adding to water
quality problems--particularly the bacteriological load in the
spring areas. In Provo Canyon efforts are underway to develop
a sewer system.
As previously mentioned, the waters of Utah Lake are usable
only for irrigation and low quality industrial use. In summer
months the bacteriological quality of the lake along the eastern
shore decreases to a level which is unfit for human use. When
the flows of the Provo River are diverted for upstream use a coliform
count as high as 500,000 per 100 millilitres has been measured
by BYU researchers in the vicinity of Utah Lake State Park. This
contamination is due primarily to the runoff of agricultural waste
and untreated sewage. Coliform counts in the center and near the
west side of the lake, taken during the same period, show
relatively low concentrations. Under EPA Grant Number 16080 E.V.T.
water samples from the eastern end of Provo Bay were found to
contain an average of about 1,300 times more coliform organisms
than the waters sampled at the western point where the bay outlets
into Utah Lake.
While the above sources do contribute coliform organisms to the
bay, conditions within the bay itself such as high water - temperatures and an abundance of high energy waste material result in
coliform multiplication in the eastern part of the bay. Estimates
indicate that the waters flowing into the Provo Bay are retained
for about one month before entering Utah Lake. This would explain
the extreme differential in coliform count between the eastern
and western ends of the Bay. With this high rete'n tion time it
appears that Provo Bay may be functioning as a tertiary treatment
facility. As the water surface level of the lake lowers theretention time is reduced and the effectiveness of the treatment function
of the bay diminished. During drought conditions, when the lake
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is extremely low and the inflow to the bay greatly reduced, the
bay may even become isolated and tend to stagnate.

c.

North Juab Valley
The smaller front streams entering North Juab Valley are of
excellent quality for most uses except for Salt Creek, ' the largest
stream, which has a TDS ranging from 400 to 700 mg/l and is
sodium chloride-carbonate-type water due to contact with Arapie
shales in its drainage area. Nephi City's municipal and industrial
needs are met by exchange for higher quality water from springs
in the canyon.

d.

Sevier River
The quality of the water in the Sevier River varies in concentration of dissolved solids from 290 to 3,000 mg/l from Piute Reservoir to the Lower Sevier area. At Piute Reservoir the water is
of the calcium bicarbonate-type with an average concentration of
dissolved solids of about 290 mg/l. Near Richfield the concentration of dissolved solids is between 500 and 600 mg/l. Between
Richfield and Sevier Bridge Reservoir groundwater inflow contributes
large quantities of salts to the streamflow. The quality of water
at Lynndyl below Sevier Bridge Reservoir ranges from 1,500 to
1,750 mg/l and has sodium chloride, bicarbonate, and sulfate as
the primary constituents. Below Delta the salt concentration
of the water in the Sevier River reaches in excess of 3,000 mg/l.
Even with the high concentrations of salts in the Sevier River
water, when the water is available, the lands that it is applied
to are quite productive.

e.

Uinta Basin
The Uinta Basin mountain front streams affected by the Bonneville
Unit are high quality water, primarily of the calcium bicarbonatetype with TDS ranging from 30 to 350 mg/l measured above most
irrigated land.
The historic and present modified1l flow and quality of water data
for Duchesne River near Randlett, Utah; Green River near Ouray,
Utah; and Colorado River below Hoover Dam, Arizona - Nevada are
shown in Tables B-9, B-IO, and B-ll. These data, which show the
effect of present water use on downstream water quality, were
extracted from Colorado River Basin Progress Report No. 4. 21
It will be noted that although the salinity concentration of the
present modified situation is about 5 percent higher than the
historic situation, the TDS in tons under present modifi~d conditions
is less than 1 percent above historic conditions. The increase
in salinity concentration is therefore due primarily to decreased
flows caused by greater consumptive use of water in the basin.
The present modified condition is that expected at any point
with all existing upstream projects in operation for the
full period of study.
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17.

Flood Flow Situation
Periodically uncontrolled flood flows cause damage along the
Duchesne, Provo, Spanish Fork, and Jordan Rivers. Some of the flo
from Provo and Spanish Fork Rivers find their way to Utah Lake
Wa
causing damage along the lake perimeter due to the increase in'wat
surface elevation.
er
Some floods on the Provo River result from snowmelt originating
above Deer Creek Reservoir when the reservoir is full. Since Deer
Creek Dam was ·completed in 1941 flooding due to snowmelt has occurred
along the Provo River below the dam in 1952 and 1957. The largest
snowmelt flood recorded below Deer Creek Dam occurred on May 6, 1952
with a peak flow of 2,520 c.f.s. Prior to the construction of Deer •
Creek Dam numerous snowmelt floods occurred along the river. In
May of 1920 an estimated $50,000 in damage was caused by flooding in
the beet fields and homes adjacent to the river in Provo.
Snowmelt runoff is the source of most floods along the Jordan
Valley. The flood of April-May 1952 was the largest and most damagi
snowmelt flood ~f record on streams in Salt Lake City. Approximate~
1,200 acres of residential, industrial, and commercial area were
flooded, causing an estimated $1,930,000 damage·. Most of the flood
runoff originated on Red Butte, Emigration, and Parleys Creeks. Mont
volumes for these two months were nearly 350 percent of average vol
The outflow from Utah Lake also contributed to the flood problem.
The lake was 3.28 feet above compromise level and a peak flow of 1.410
c.f.s. was recorded in the Jordan River Narrows on June 10, 1952, as
compared with an average discharge of 365 c.f.s.
The areas which were most heavily damaged by flooding around Utah
Lake in 1952 were agricultural lands located adjacent to Provo Bay and
between Provo Bay and Lake Shore. Estimated damages between Utah
Lake and Springville on the Hobble Creek drainage we.r e $105,000
resulting from a peak flow of 1,250 c.f.s. on May 4, 1952, compared to
a 60 c.f.s. average flow. Estimated damages on the Spanish Fork
drainage between Utah Lake and the mouth of Spanish Fork Canyon were
$600,000 resulting from a peak flow of 3,020 c.f.s. on April 28, 1952
compared to a 90 c.f.s. average flow. About 710 acres were flooded
below Springville and about 4,300 acres were flooded below Spanish
Fo~k Canyon.
The largest flood of record on
1952, with a peak discharge of
9 blocks in the southeast part
with a flood of this magnitude

Strawberry River occurred on May 7.
3,490 c.f.s. During this flood about
of Duchesne were flooded. Damages
were estimated to be $40,000.
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Table B-9
Flow and Quality of Duchesne River Water near Randlett, Utah

Historical Data !/
Flow
ConcenTotal
tration Dissolved
(1,000
(tons/
ac. ft.)
(1,000
tons)
ac. ft.)

Present Mo( .ified Condition Date;
Total
Flow
Concentration Dissolved
(1,000
Solids
ac. ft.)
(tonsl
ac. ft.) (1,000
tons)
522
646
0.81
462
491
.94
1.09
453
414
516
651
.79
1.19
439
369

Year
1941
1942
1943
1944
1945

694
526
460
698
407

0.75
.88
.99
.74
1.08

523
463
454
517
440

1946
1947
1948
1949
1950

324
569
298
641
574

1.16
.86
1.14
.78
.87

375
489
339
497
497

287
521
267
592
519

1.30
.94
1.25
.84
.95

374
488
335
496
495

1951
1952
.1953
1954
1955

448
1,035
326
188
245

1.06
.60
1.12
1.48
1.32

477
619
366
278
323

398
964
290
188
249

1.19
.64
1.26
1.48
1.32

475
617
365
278
323

19 5 9
1957
1958
1959
1960

303
456
416
166
160

1.07
.94
.79
1.33
1.20

325
429
329
221
192

303
456
416
166
160

1.07
.94
.79
1.33
1.20

325
429
329
221
192

1961
1962
1963
1964
1965

145
505
210
356
905

1.35
.81
1.28
.96
.80

196
409
268
341
721

145
505
210
356
905

1.35
.81
1.28
.96
.80

196
409
268
341
721

1966

306

1.24

379
10,467
403

306
10,770
414

1.24

379
10,448
402

Tota1 11,361

AvSl...

437

0.92

0.97

-~

1/ Measured quality samples were recorded from Dec. 1950 through Sep.
1951 and from Nov. 1956 through Dec. 1966. Measured flow was recorded
from Oct. 1942 through Dec. 1966. Data for the remaining periods were
obtained by correlation.
~/
These data were obtained by correlation for those conditions
expected at any point if all existing upstream projects had been in
operation for the full period of the study.
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Table B-IO
Flow and Quality of Green River Water near Ouray, Utah

Year
1941
1942
1943
1944
1945

Historical Data !/
Present Modified Condition Data 2/
Total
Flow
ConcenTotal
Flow
Concentration Dissolved (1,000
tration Dissolved
(1,000
Solids
(tons/
(1,000
ac. ft.)
(tons/
ac. ft.)
ac. ft.) (1,000
ac. ft. ~ tons)
tons)
0.60
2,692
4,447
2,671
4,295
0.63
4,535
.56
2,544
.58
2,563
4,395
2,249
4,257
.52
2,232
4,108
.55
2,215
4,204
2,234
4,357
.51
.53
2,219
2,236
4,232
.52
4,090
.55

1946
1947
1948
1949
1940

3,462
5,474
3,828
5,028
5,446

.55
.49
.52
.52
.51

1,902
2,675
1,982
2,609
2,777

3,317
5,313
3,700
4,861
5,260

.58
.51
.54
.54
.53

1,921
2,692
1,997
2,620
2,789

1951
1952
1953
1954
1955

4,747
6,282
3,353
2,679
2,784

.52
.54
.56
.56
.54

2,490
3,364
1,875
1,495
1,493

4,586
6,109
3,212
2,566
2,664

.55
.55
.59
.59
.56

2,502
3,376
1,886
1,507
1,503

1956
1957
1958
1959
1960

4,047
5,870
4,105
2,937
2,975

.45
.46
.47
.53
.50

1,817
2,696
1,916
1,545
1,474

3,913
5,765
4,009
2,847
2,885

.47
.47
.48
.54
.51

1,828
2,726
1,920
1,543
1,472

1961
1962
1963
1964
1965

2,298
5,574
1,557
3,255
5,136

.55
.47
.61
.56
.57

1,270
2,621
946
1,834
2,951

2,208
5,484
1,489
3,222
5,116

.57
.48
.63
.57
.58

1,268
2,619
944
1,832
2,951

1966

2,935
105,599
4,062

.66

1,928
55,541
2,136

2,935
102,553
3,944

.66

1,928
55.798
2,146

Tota1

Avg.

0.53

I

0.54

!/ Measured quality samples were recorded from Dec. 1950 through
Sept. 1952, from Nov. 1956 through Dec. 1959, and from March 1960
through Sept. 1966. Measured flow was recorded from Oct. 1947 through
Sept. 1955 and for Oct. 1956 through Sept. 1966. Data for the remaining
periods were obtained by correlation.
~/
These data were obtained by correlation for those conditions
expected at any point if all existing upstream projects had been in
operation for the full period of the study.
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Table B-ll
Flow and Qua 1i ty of
l!
.colorado. Hi ver· be.low ..Hoove.r Dam, . Ad zona, .Nevada--

--year

' Historical . Data ' . .
ConcenTotal
Flow
Dissolved
(1000
t rat i on
So 1ids
(tons!
ac-ft)
ac- ft}
(1000
tons)

P resen t Mod i fi ed Condition Data

Flow
(1000
ac- ft}

Concentration
(tons!
a c- ft)

Total
Di sso 1ved
Sol i ds
( 1000
tons)
15~090

12,715
14,427.
12,512

1.00
.98
.90
.94
.92

14,897
15,381
11 ,502
13,607
11,512

13,937
14,737
11,808
13,526
11,615

1. 08
1. 06
.99
1. 02
1. 00

lS,554
11,645
13,787
11 ,658

1946
1947
1948
1949
1950

10,585
10,959
13,051
13,566
12,016

.91
.94
.90
.81
.84

9,626
10,283
11,713
11 ,250
10,046

9,755
9,913
12, 191
12,614
11,358

1. 00
1. 05
.97
.90
.89

9,779
1(;,416
11,814
11 ,319
10, 144

1951
1952
1953
1954
1955

9,870
15,816
11,302
10,514
8,589

.91
.85
.89
.94
1. 09

9,005
13,401
10,093
9,913
9,393

9,206
14,403
10,714
10,005
8,080

.99
.89
.95
1. 00
1. 17

9, 102
12,833
10, 177
10,003
9,463

1956
1957
1958
1959
1960

7,812
9,323
11,877
9,282
8,997

1. 14
1. 04

7,961
8,815
11,400
8,866
8,581

1. 21
1. 11

.86
.84
.91

8,918
9,681
10,243
7,841
8,209

9,623
9,774
10,317
7,875
8,243

1961
1962
1963
1964
1965

8,586
8,615
. 8,533
8, 163
7,792

.95
.93
.92
.98
1. 10

8, 139
8,033
7,882
8,014
8,574

8, 170
8,216
8,228
7,961
7,727

1. 00

1966
Total
Ave rage

7,777
283,330
10,897

1. 01

7,857
265,013
10, 193

7,777
267,564
10,291

1941
1942
1943
1944
1945

14,889
15~762

0.94

J! Measured flow record entire period.
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.90
.89
.96
.98
.96
1. 01
1. 11
1. 01
1. 00

8, 173
8,066
7,902
8.020
8,578
7,857
267,212
10,277

_ ir
18. A
--

Qualit~

Air pollution is an unwanted byproduct of civilization and is
a problem in Utah and elsewhere, where people live and work • . The
urgency of the problem is often directly proportional to the population and industrial growth of the State.
Air pollution in Utah, most prevalent along the four-county Wasatch
Front, results from a combination of industry and population concentration and meteorological conditions. A serious factor is temperature
inversion which occurs in the fall ~nd winter ·months and which prevents
the pollutants produced on the surface from escaping from the valley
floors. These inversions usually last only a few days and are
frequently accompanied by a fog which is often mistaken for air
pollution. Studies condgcted by Utah State B0ard of Health and
Brigham Young University 1 indicate that emissions of particulate
matter and sulfur dioxide have reached serious proportions along the
Wasatch Front. An inversion of 1 to 2 days in length is sufficient
to bring the concentrations of sulfur dioxide, hydrocarbons, and
particulates to hazardous proportions. This problem is complicated
by the fact that the Wasatch Front Basin has a greater frequency of
temperature inversions than any other area of the United States,
as reported by the Air Pollution Administrative Committee to the
Utah State Legislature in June 1962. Air quality in other portions of
the Unit area is much better than along the Wasatch Front area.
Wind erosion within the Bonneville Unit area is usually limited
to localized areas. It results when climatic conditions are such
that the movement of fine soil particles is affected.
Dust storms occur in the dry western valleys of the Bonneville
Basin. These storms are usually of two types. A salt type storm
occurs when wind direction is from the northwest and velocity and other
factors cause a fine salt dust from the barren lands surrounding the
Great Salt Lake to become airborne. These , storms are usually accomp~nied by light showers that settle salt dust over the entire area.
The storms are infrequent, of short duration, and are considered a
nuisance rather than harmful.
The second type of dust storm is characterized by fine soil particles
which are picked up and windborne. In agricultural areas, especially
where high winds occur, wind erosion is held -to a minimum through
sound agricultural management practices.
The Utah Air Conservation Program was officially launched in July 1967
with the adoption of the Air Conservation Act. The Act provides for
the State Division of Health to be responsible for administering
pollution control, under policy guidance of the Utah State Air
Conservation Committee and the State Board of Health. Members of
this committee were appointed by the Governor and given powers and
duties as defined in the DiviSbn of Health publication dated
202

·
161
May 1, 1971.
Basically, the assignment of the committee was
to establish air quality standards and develop a comprehensive
plan for prevention, abatement, and control of air pollution in
the State of Utah.
The basic processes by which the goal of cleaner air could be
attained in Utah are as follows:
(1)

Determine what foreign elements are in the air and
the concentration of each;

(2)

Determine where these elements come from;

(3)

Determine how they can be controlled; and

(4)

Develop appropriate standards and regulations and
suitable compliance measures for accomplishing the goal.

A "source inventory" to determine the source and amount of pollutants
has been completed by the Utah Division of Health using procedures
recommended by the U.S. Air Pollution Control Administration. These
data are contained in Division of Health Report dated May 1, 197~bl
and updated in their report dated April 1972.155 Figure B-6 shows
the percentage of various pollutants discharged into utah's air
(State as a whole) and percentage of total air pollutants discharged
by each source classification (State as a whole). Table B-12 shows
the total emissions inventory summary in tons for the year 1970 for
Area 1 which includes the Wasatch Front counties. Similar data on
a county basis for Area 2, which includes the remainder of the State,
~available in the reports referenced above.
Sufficient data,
however, are not available to show the rate of increase of air pollution although it is quite apparent that increase is occurring,
especially along the Wasatch Front. For comparison, Table B-13
shows the total emission summary in tons for 1970 for the entire
State, the Wasatch Front area, the proposed Bonneville Unit area,
and the Uinta Basin (Duchesne and Uintah Counties).
19.

Agricultural Chemicals
a.

General
The 12-county area within the Central Utah Water Conservancy District
contains over 21 million acres, of which about 805,000 acres are
farmed. The remaining 20.2 million acres are forest or range
lands. Present use of pesticides on the forest and range lands
is not known. Present use of agricultural chemicals is carried
out more or less on a limited basis but is dictated by the types
of agriculture practiced in each area or subarea as deseribed
below.
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Table B-12
TOTAL EMISSIONS INVENTORY SUMMARY IN TONS
1970 - Area 1

£f!!NTY
5
A

L
T
L
A
K
1:

U

T
A
H

W
E

B
E
R

D

A
V

I
S

T

°°

E
L
E

SOORCE
CATEGCRY

Particulate

S02·

CO

HC

NOx

Aldehydes

Organic
Acids

Othe rs

*..

li:itals

838
303
279,523
36,282
23,704
699
419
217,278
Auto & Lt. Truck
Other
98
17,591
100
4,742
844
6,604
945
4,.?58
Transportation
Process
2,862
104
51
4,219 307,457
460
8,742
4,838
286,181
Industries
1,968
2
398
55
248
16
1,249
Solid Waste
3,673
196
22
4
1,300
211
816
665
459
Space Heat
Electric l'ower
26
15,154
7,681
33
60
683
75
Generation
1,227
5,369
4,249 625,366
509
51,058
39,860
1,313
8,672
226,110
293,595
County Total
287
104
91,479
11,324
8,136
239
144
71,245
Auto & Lt. Truck
Other
41
58
5,876
1,119
1,897
220
489
2,052
Transportation
Process
43
76
186
36,076
5,435
4,085
7,682
7,828
10,741
Industries
30
124
6
621
194
Solid Waste
97 5
680
284
671
10
125
3 ,097
Space Heat
1,248
75
4
Electric Power
Generation
866
1,404
19
204
1,951
15
4,484
25
461
267
196 141,987
Countx Total
9,811
84,962
18,401
16,770
11,119
Auto & Lt. Truck
173
104
8,168
207
52,089
5,869
66,68 5
75
Other
Transporta tion
129
310
1,481
744
1,232
26
34
3,956
Process
Industries
77i1
737
10
2
24
Solid Waste
826
190
70
2,003
720
3,809
Space Heat
161
194
128
52
315
46
5
902
Electric Power
Generation
Count~ Total
2,026
678
280
114
55,711
9,686
7,630
76,126
Auto & Lt. Truck
184
110
55,100
8,647
6,243
220
79
70,583
Other
Tr ans por ta tion
278
296
2,522
1,215
1,434
36
5,816
35
Process
Industries
13,019
1,971
171
220
1,340
12,199
43,222
72,142
Solid Waste
'3
348
105
20
73
549
Space Heat
175
155
13
65
27
146
582
Elec tric Power
Generation
2
81
209
1
12
3
24
79
7
447
116
Countx Total
232 149,881
2,052
12,766
101,281
23,092
9,895
Auto & Lt. Truck
84
50
23,805
2,868
101
36
3,795
30,739
Other
Transportation
106
1,077
30
212
1,141
472
20
3,068
Process
Industries
10,551
17 ,056
297
498
·2
54,879
26,462
Solid Waste
179
10
940
324
64
1,517
Space Heat
1,158
479
16
332
33
289
Electric Power
Generation
17
23
2
1
3
130
68
4
Count~ Total
11,253
42,985
4,906
4,813
91,375
~ •.2H
107,
~43
·.
TOTAL
33,814
345,374
511,049
7.8,968
2,631
1,074
. , 4,682 1,054:,735
* Most of the estimated emissions in this colum is S03 which combines with water to form H2SO4
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Table B-13
Total Emissions Inventory Summary in Tons
1970

Area

f'-,)

o

\.Jl

Particulate

S02

CO

HC

NOx

Aldehydes

Organic
Acids

Others!.!

Totals

Total State

55,672

356,136

763,611

152,948

124,495

3,895

1,777

4,688

1,463,222

lWasatch Front
(5 counties)

33,814

345,374

511,049

107,143

78,968

2,631

1,074

4,682

1,094,735

Bonneville Unit
(12 counties)

25,033

307,216

404,143

86,463

72,274

2,244

991

4,447

902,811

664

269

16,799

3,106

2,900

86

45

iUinta Basin
(2 counties)

!/

°

23,869

Most of the estimated emissions in this column is S03 which combines with water to form H2S04-

PERCENTAGE OF VARIOUS POLLUTANTS
DISCHARGED INTO UTAH'S AIR
(STATE

AS A WHOLE)
Organic Acids

Visi ble Pollutants

0.1°/0
Other
-.,..,.-.,.~

0.3°/0

S0 2
24.4 °/0

CO
52.2°/0

PERCENTAGE OF TOTAL AIR POLLUTANTS
DISCHARGED BY EACH SOURCE CLASSIFICATION
(STATE AS A WHOLE)

Solid Waste
I. 2 %

Space Hea t ing
1.0 %
Electric Power Generation
2 . 4 °/0

Process Industries
33.1 °/0

Autos 8 Light Trucks
57.5°/0

FIGURE

8-6

COMPOSITION B SOJRCES
OF AIR POLLUTANTS IN
UTAH

The principal type of farming practiced in the Uinta Basin area
is the production of feeds for livestock. Beef cattle operations are first in importance with dairy and beef-sheep operations a close second and third. Crops produced are ranked in
the order of importance as follows: alfalfa, rotation pasture,
barley, corn silage and other small grainso There has been
considerable potato production on a limited acreage along the
Duchesne River in the vicinity of Bridgeland.
The Bonneville Basin area includes the high mountain valleys
in the Heber-Francis areas and the broad valley lands at the
base of the Wasatch Mountains. Soils of the high valley lands
are typically shallow over gravel-cobble alluvium. They are
smooth with gentle slopes. These factors, along with the short
growing season, determine the agricultural practices. Here, as
in the Duchesne River area, the type of agriculture is principally associated with the livestock industry. Major crops include alfalfa, rotation pasture and small grains, with large
areas of meadows utilized as pasture o Use of agricultural
chemicals in these higher valleys would be limited primarily
to alfalfa.
In the broad valleys along the Wasatch Mountains the soils are
deeper and vary widely from the less friable apd open soils of
the higher valleys to the fine textures typical of the lacustrine deposits. The deeper soil and the longer growing season
permit a greater diversity of crops grown and a more intensified farming operation. In this area the use of agricultural
chemicals would be greater in amount and variety. A wide variety
of crops are grown, including alfalfa, small grains, corn for
grain and corn silage, sugar beets,- vegetables and fruit. The
livestock industry is also of major importance in this area.
b.

Insect Control
The need for control of insects is directly related to the
principal crops grown in the Unit area and the insects that
infest them. Because of the importance of the livestock industry in the Bonneville Unit area, alfalfa is the most important crop representing almost 50 percent of the irrigated cropland. Table B-l4 shows the principal crops, the estimated
acreage, the target insects, and the insecticides used in the
Unit area. Most insecticides are applied as a spray. Application is usual~made by ground equipment with aerial application used on a limited basis. Many county health departments
carry out vector control programs and some insect control programs are carried out on forest and range lands.
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c.

Weed Control
Until recently most weed control was limited primarily to areas
along irrigation ditches, canals, and to same dry land areas
producing small grains. The use of herbicides to control
mustard weed in grain and broad leafed weeds in corn has been
increasing. Herbicides are also used with success on isolated
infestation of noxious weeds in fields and along irrigation
ditches, drains, and canals.
The use of pesticides, herbicides and commercial fertilizer in
the Unit area has not approached the magnitude of use in the
more intensely farmed agricultural areas of the Midwest, Southwest, and other areas. Table B-15 shows the use of agricultural
chemicals applied in several counties of the Unit area.
Utah County which lies entirely within the Bonneville Unit boundaries has a total area of 1,278,720 acres. According to the
1969 Agricultural Census, however, only 565,391 acres are included as farm land, of which 83,629 acres are crop land. Only
12,816 acres were reportedly sprayed for weed control which represents about 15 percent of the cropped area being treated. A
similar situation exists in the other counties as shown in the
preceding table.

d.

Expected Use of Agricultural Chemicals Without The Bonneville
Unit
The trend in the use of pesticides and herbicides has been toward the more toxic but less residual types in recent years.
The pesticides and herbicides shown in Table B-15 are pr~arily
non-residual and use has not been banned. Without the Bonneville
Unit the use of agricultural chemicals is expected to continue
similar to past conditions. Orchard land is expected to diminish
as urban encroachment occurs with an attendant decrease in pesticides used thereon.
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Table B-14
Principal Crops ,Target Insec ts, and lnsec ticides
Used in the Unit Area
Crop
Alfalfa
Hay
Seed
Small Grains
N

0

Corn
Grain

Est. l/
Acreage
203,616
15,726

Sugar Beets

Spray

Alfalfa Weevil
Aphids
Alfalfa Weevil
Aphids

Parathion
(see below)
Alfa-Tox
Parathion

Mite
European Earwig
Mite

Parathion 25%

Type of Insecticides
Dust
Granule

1 pt. 50%/AC
2-3 qt. EC/AC
1 pt/100 gal H2O

3,643
15,731

5% Chlordane or 5% Sevin
Sulfur

9,582 ]j Aphids
Beet Leaf Hopper

10% Thimet
69% Thimet

Vegetable Crops

3,029

Aphids
Corn Earworm

1:./
2/

6,484

1969 Census data
1964 Census data

1 pt/100 gal. H2O
50 lbs. / AC
15-20 lbs. / AC
15 lbs. / AC
3 pts. / AC

(see above)
90% Lannate
5% Sevin

Orchards

Reconnnended
Rate of Application

122,994

\0

Silage

Pest

Coddling Moth
Mite

Guthion

Aphids

Parathion

Bore

Parathion

30-40 lbs./AC
1/2-3/4 lbs. 50%
wettable/100 gal.
1 lb. 25% wettable/
100 gal.

Table :8-15
Use of Agricultural Chemicals
/
in Several Counties of the Unit Area ~

Total

Reported Use
Commercial
Pesticide Herbicide
Fertilizer
Use
Use
(acres)
(tons)
(acreage) (acreage)

Farm
Land

Crop
Land

Duchesne

408,029

44,299

20,292

2,247

44,798

2,320

summit

439,725

22,275

3,263

329

519

1,164

wasatch

218,716

12,885

1,587

201

579

116

Utah

565,391

83,629

35,225

6,175

7,394

12,816

Juab

204,219

24,882

5,217

313

2,808

1,185

Millard

515,289

85,348

16,462

2,465

24,412

10,476

Sevier

239,123

32,744

13,024

1,470

9,814

4,645

San Pete

529,070

48,148

8,729

938

12,062

4,358

County

17

USDA 1969 Agricultural Census (unpublished)
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c. Environmental Impact of
Proposed Action

c.
1.

ENVIRONMENTAL lMPACTS OF PROPOSED ACTION

Introduc tion
This section discusses qualitatively and quantitatively the
impacts that are expected to result frqm construction and
operation of the Bonneville Unito The environmental impacts
are discussed for each feature and then discussed collectively,
particularly as they influence the statewide situation o The
analysis of feature impacts are separated into two main categories--completed or partially completed features and proposed
features
0

Impacts may be beneficial, adverse, questionable, or unknowno
They may also be temporary or permanent and when considered
collectively a series of actions can have a cumulative impact
of broad significance. The definitions of these terms, as
used in this statement, are given below:
ao

Beneficial impacts are those that are expected to either
directly or indirectly improve the environment or the use
of the environment;

b.

Adverse impacts are those that are expected to either directly
or indirectly degrade the environment or interfere with the
use of the environment;

c.

Questionable impacts are those which have known effects, but
are not universally accepted as being beneficial or adverse;

d.

Unk~

e.

Temporary impacts are those which would occur over a short
time frame and would usually be associated with the construction
phase of the Unit. Adverse impacts of this type are conducive
to successful application of mitigation measures;

f.

Permanent impacts are those which would remain after all
phases of the Unit plan have been carried out; and

g.

Cumulative impacts are those which, taken collectively, can
have an impact which may be different and/or greater in
magnitude and scope than any of the individual impacts.

impacts are those having effects which cannot or
have not yet been determined;

This statement attempts to recognize that the Bonneville Unit
would impact a multiplicity of physical, chemical, biological,
ecological, and human environs and tries to describe and discuss
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these aspects in an open and objective manner. The statement
also attempts to bring intangible impacts into reasonable
perspective.
Significant beneficial and adverse environmental impacts would
be expected to result from the Unit. The beneficial impacts
would be mainly related to increased satisfaction of existing
and future needs through the year 1990 of municipal, industrial
and agricultural use of imported water in the Bonneville Basin '
(refer to Section A). Important reservoir based recreational
benefits would also developo The adverse impacts would be
mainly related to fish and wildlife habitat losses, through the
diking of Utah Lake, and through inundation and reduced stre~~
flows. Important esthetic values would be degraded by the
instrusion of man-made facilities in relatively undisturbed
wilderness settings. Most of the questionable impacts concern
the social and economic implications of transporting water from the
relatively sparsely populated Uinta Basin to the more densely
populated and more rapidly expanding Wasatch Fronto
One importnat problem encountered in discussing the quantitative
aspect.s of e'n vironmenta1 impacts was that final design and
location plans for those features proposed to be constructed
several years in the future have not yet been completed. However,
this statement will present as current and detailed a discussion
of quantitative imp~cts as possible. More detailed information
should result as investigations and evaluations proceed. These
environmental assessments and evaluations would be used in the
preparation of environmental statements on the major systems
of the Unit not yet under construction.
Judgments as to the classification of environmental impacts
were made as objectively as possible. Judgments were based
upon prevailing attitudes, known trends, established standard,
comments on the Bonneville Unit Draft Environmental Statement,
and the objectives and perspective of the Unit plan.
2.

Impacts of Completed and PartiallY Completed Features
a.

Starvation Reservoir Complex
The Starvation and Knight Diversion Dams were completed in
1970 and are now in operation (see Figure A-4). The reservoir
has inundated about 3,000 acres of land including approximately
7 miles of the Strawberry River. Operation of these features
caUSffi flows in about 8 miles of the Duchesne River below the
Knight diversioa to be substantially reduced below average
natural conditions during the fall, winter, and spring seaons.
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The current and potential flow reductions in the river
would adver~~ly affect recreational boating in about 60
of s tream. l

~iles

Also affected is the 4-mile portion of the Strawberry River
between Starvation Darn and the Duchesne River. The proposed
ultimate operating plan for the reservoir does not include a
minimum fishery release for the winter. Heavy downstream
demand for water during the irrigation season keeps flows of
100 to 200 c.f.s. in the river channel during the spring and
summer. Until the diversion capabilities of the Strawberry
Aqueduct become operative, water must be released from Starvation Resevoir to make room for spring runoff. Currently
water flows range from 50 to 150 c.f.s.
Starvation Reservoir functions as a settling basin and water
passing through it is much clearer than river water above
the reservoir. A successful trout fishery has developed
below Starvation Reservoir, particularly in the vicinity of
the dam. It appears that the quality of this fishery has been
enhanced.
The quality of the sport fishery in the affected 4-mile portion
of the Strawberry River was originally evaluated and rated as
Class IV by the State Division of Wildlife Resources. 73 The
stream flow reduction below Knight Diversion Dam adversely
affects about 7 miles of Class III stream and 1 mile of Class
N waters. The Class IV sections are of minor importance to
the fishery resource of Utah. Class III waters are very
important to the state resource. The recreation loss of the
Strawberry River was estimated at 300 man-days p "~r year while
the annual loss on the Duchesne River was estimated to be about
9,000 man-days. There is no guaranteed minimum release for
fishery purposes below either structure. However, a minimum of
about 15 c.f.s •. of water is bypassed at Knight Diversion Darn
for stock water1ng purposes.1 23 This flow is complemented by
about 7 c.f.s. of stream gains between the diversion and the
town of Duchesne. Seepage flows below Starvation Reservoir
contribute in excess of 1 c.f.s. to the Strawberry River.
The reservoir presently provides about 3,000 acres of recreational water surface that is heavily used. The 1970 ~
ational and Wildlife Summary compiled by the Bureau of Reclamation estimated total utilization at 28,139 "visitation days."115
The 1971 estimate had doubled to 58,660 days of use
The 1972
estimate was 144,000 "visitation days". The major recreational
activities were camping, fishing, boating, and waterskiing.
The State Division of Wildlife Resources currently stocks
about 500,000 trout in the reserv0ir annually. Fishery
quality is presently reduced by the presence of a large
g
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population of "trash" fish (Utah chub). The Bureau of
Sport Fisheries and Wildlife has estimated that Starva tion
Reservoir would have 26,500 man-days of fishing based upon
an original design of 2,760 water surface acres.
Under full operation of the proposed Bonneville Unit, the
reservoir would exhibit a wide range of fluctuation- -depending
upon the amount of available natural inflows. As a r esult
the water level would be drawn down a little during years of
high runoff but could be lowered to minimum pool level , a
drawdown of about 100 feet, during drought years. Unti l
completion and operation of the Strawberry Aqueduct would
occur, Starvation Reservoir would remain relatively stable.
Under the present plan of operation, the reservoir fluctuation
is not severe and shoreline and aquatic ecosystems ar e not
substantially disrupted by the changes in water level . Under
proposed conditions, fluctuations would be greater and the
existing stability would be reduced. Vegetative deve lopment
would be curtailed and the utilization of shoreline habitats
by birds and animals would be restricted. During per iods of
substantial drawdown, the productivity of the fishery would
be reduced as the food producing areas would be above water.
Operation studies show that drawdowns near the minimum po~l
level could occur about 10 out of every 40 years. ISO
The 3,000 acres inundated by the reservoir were good wi n ter
range for deer and were important to the deer population of
the Uinta Basin. The deer formerly utilizing this range have
been forced onto adjacent habitat. Some mitigation has been
provided and is discussed in Section D. Starvation Res ervoir
also forms a partial barrier across deer migration routes to
additional winter range. Inundation has also eliminated about
800 acres of pheasant habitat. However, fish and wild life
biologists indicate that there should be a slight improvement
in existing pheasant habitat on about 26,000 acres of l ands
being irrigated with Unit water. Stream flow reduction s have
reduced fur-animal habitat but these adverse effects are not
significant and are of minor economic value. Some waterfowl
losses are occuring along the Duchesne and Strawberry Ri vers
because of the reduced flows. Several hundred acres of marsh
habitat W·2re also inundated. The reduction of flow below
Knight Diversion Dam has its greatest adverse impacts upon
wildlife during spring and early summer when waterfowl br eeding
and nesting occurs. The increase in irrigation flows improved
habitat on some land during part of the fall migration period.
There has also been a corresponding increase in habitat on the
lower Duchesne River. Mitigation for waterfowl and pheasant
losses is discussed in Section D.
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The construction of the Starvation Complex has altered
the esthetic composition of the area. Both the level
crest line and surface texture of the earthfill dam
blend well into soils and topographic lines of flat-topped
mesas at both abutments. Further, even though the water
body is foreign to the area it is attractive overall. At
the present time, annual water level drawdowns are not
severe and exposed areas of unattractive bare substrate
are not extensive. Future dry years in conjunction with
operation of the proposed Strawberry Aqueduct could result
in larger areas of substrate being exposed. The unexpectedly
heavy recreational use of the reservoir suggests that the
"esthetic alteration" has been acceptable to many. Perhaps
the most adverse visual ~pact has been the unsuccessful
attempt to revegetate the 220-acre borrow area above the
left abutment of the dam. This area was reseeded this
winter when soil moisture conditions were good.
b.

Soldier Creek'

D~

and Access Road

Soldier Creek Dam was topped out in November of 1972
and will be completed during the summer (see Figures A-12
and A-13.) of 1973. It is currently capable of impounding
water and regulating the flow of the Strawberry River. The
control gates are now open, so that only about 600 acre-feet
of water has accumulated behind the dam. Storage will not
begin until the summer of 1973 after the State Division of
Wildlife Resources has completed a "trash" fish eradication
program.
The "trash" fish eradication program primarily for Utah
chub <2.lli !.~W is scheduled to be accompl ished in
mid-July on the section of the Strawberry River between
Soldier Creek Darn and the existing reservoir. The water
will be chemically treated with the toxicant rotenone and
the water area over Stinking Springs will be blasted 'with
a grid of dynamite in order to dislodge and kill any fish
seeking refuge in the springs. The eradication program
will be carried out by the Utah Divison of Wildlife
Resources in cooperation with the Bureau of Reclamation
and the Bureau of Sport Fisheries and Wildlife. An environmental assessment of the program is now being prepared
by the Bureau of Sport Fisheries and Wildlife and will be
completed prior to its implementation.
Restoration of consturction roads and borrow areas has
not yet been completed and bare areas are visible. ,Virtually all of the materials for the darn embankment were
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obtained from borrow areas within the new reservoir area
and adjacent to the existing Strawberry Reservoir near
Highway 40.
The relocation of several miles of U.S. Highway 40 and
construction of about 7 miles of access road have been
completed, however, restoration and mitigatio~ work is
unfinished. There are about 7S acres of disturbed area ,
including the roads. Despite the application of restoration techniques, permanent landscape scars are expected
to remain, particularly in areas where steep and extensive cuts were required.
Because most of the expected environmental impacts of
this feature are associated with the filling of the enlarged Strawbe'r ry Reservoir and have not yet occurred,
further discussion of impacts is presented later under
Strawb~rr~ Reservoir Enlargeme~t.
c.

Bottle Hollow

~servoir

Construction of the two dams creating this 420-acre
reservoir was completed in October 1970 and the reservoir was filled in April 1971. Borrow material was obtained from within the reservoir basin. Since the water
level is stable, the borrow area scars as well as additional
bottom substrate, remain hidden. The stable water level
is conducive to establishment of a stable shoreline
ecosystem and a prqductive fishery. The land inundated
received little prior use either by man or animals.
Wildlife was scarce. Vegetatioa consisted of · shrubs and
grasses
Water for the reservoir is obtained from the
Uinta River via Indian Eench Canal. Diversions of ~everal
thoJsand acre-feet are made from the canal each year to
maintain a full reservoir. These diversions do aot have
any known adverse impacts on the river. The environmental
impacts of this action were chiefly beneficial. Further
discussion of Bottle Hollow Reservoir appears later in
this section under paragraph C3e.
Q

d.

Strawberry Adueduc! and Collection
Ag,ueduct (Figur~_A-~)

~tem

and Jordan

W.a ter Hollow Tunnel and diversion structures are co~pleted
and partial winter flows of Water Hollow Creek are being
diverted. Layout Tunnel was bored through in July 1972
and is expected to be completed by November 1973. The
Layout Creek Diversion Structure and Feeder Pipeline
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are nearly completed. Currant Tunnel was bored through in
October 1972 and should be lined by November 1973.
The current environmental impacts of these structures,
except for the Water Hollow complex where water from
the stream is being diverted, are directly associated
with landscape disturbances and permanent alterations
of the esthetics of the areas. The landscape disturbances
include vegetatively bare areas around the diversion dams,
construction camps, and tunnel portals and placement of .
waste materials from the tunnels. Most of the impacts are
expected to be temporary. Some restoration measures have
already been implemented on the Water Hollow complex. These
are described in Section D. A discussion of the potential
impacts of operation of these completed features is presented
in paragraph C3a.
0

About 15 miles of the Jordan Aqueduct is expected to be
finished in the spring of 1973. (See Figure A-30.) The
existing direct adverse impacts of this feature concern
construction disturbances and would be mostly temporary,
although the route of the pipeline would be apparent for
several years even after revegetation. The 78-inch diameter
pipeline has been buried and, shortly after placement, trench
sections of the terrain were restored to grade and seeded.
One problem ,a rea exists where the aqueduct leaves the Provo
Reservoir Canal. The slope of the construction approxim,g,tes
65 percent. To date this I-acre area has been stabilized
but seeding has been unsuccessful. Another attempt at
revegetation will be made during 1973. All other completed
sections have been seeded to grasses.
3.

Impacts of Proposed Features
a.

Portions of
(1)

Strawb~ry Aq~educt

Collection System

Reservoirs
(a)

Upper Stillwater Reservoir
Construction of Upper Stillwater Dam and Reservoir
(Figures A-8 and A-9) would affect about 26.5 miles
of Rock Creek, one of Utah's more valuable trout
streams. About 1.5 miles of stream would be inundated
and the rest (except for the 2 miles inundated by
Lower Stillwater Reservoir) would be subjected to
reduced fl~Ns that would occur primarily during the
fall and winter months. Fish habitat losses would occur
below the dam, particularly in the 8 miles of Class IIlI
fishery between the reservoir and the Forest-Indian
Boundary. Natural flows w0uld also be reduced in

rr-nescrrptioon -of classification system is found in paragraph B7 a.
217

about 16.5 miles of Class III stream located on Ute
Indian land. The habitat reduction would be expected
to significatly reduce production of thriving populations
of cutthroat, rainbow, brown and eastern brook trout
as well as mountain whitefish. About 3,500 acre-feet
of water stored in the reservoir would be released
to ~aintain a minimum flow of 25 c.f.s in Rock Creek
where it enters Indian lands. (Operational flows are discussed
in detail in a later sub-section). Stream flow studies
indicate that an average release of 8 c.f.s. at the dam
together with accretions would produce the necessary
25 c.f.s. at the National Forest-Indian Reservation
boundary. 150 The Bureau of Sport Fisheries and Wildlife
has estimated that the adverse impact of reduced flows
on Rock Creek would eliminate about 75 percent of its
recreational value as a fishery or about 71,800 man-days
of fishing annually.l Multilevel reservoir outlets to
ensure that water to be released would be suitable
for fish were not deemed necessary by the cooperating
agencies. Large annual exchanges of water would be
expected to ensure thorough mixing within the reservoir.
Q

Inundation and the reduction in stream flow would be
expected to adversely affect the recreational boating
potential on about 10 miles of presently suitable water. l84
In addition to the fishery loss, the seasonal reduction
of flows would be expected to adversely affect other
biological aspects of the aquatic environment--particularly
vegetation and invertebrates. Reduced discharges would
lead to species changes within the popula tion of these
organisms as current velocities would be reduced and
water temperatures would be raised. Those species adapted to
slower shallower water would expand at the expense of
those that require fast water. The reduced stream flows
would reduce populations of beaver, mink, songbirds,
and other wildlife that require the existing type of
streamside habitat. The artifically reduced flows
would reduce habitat for amphibians and reptiles by
eliminating marshy edges and reduc ing the number of
available food organisms. Many of t hese species thrive
best in moist areas along streams. Vegetational changes
are expected to occur slowly as the new flow regime is
implemented. Riparian plants would decrease in abundance
as the soil moisture declines. There would be encroachment of the stream bed by terrestrial species.
The reservoir would inundate about 340 acres of
National Forest land tha t is presently relatively undisturbed. Adverse impacts inc l ude loss of present vegetative
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productivity, several hundred acres of utilized
moose habitat, some summer and fawning range for
deer, beaver habitat, displacement of 10-20 beaver
colonies, and loss of habitat and displacement of
a variety of non-game animals and birds. The elimination of most of the quality moose habitat of this
area (estimated at 430 acres by the Forest Service 72 )
would inhibit the permanent establishment of a herd
and restrict the attempt this species is making to
extend the boundaries of its natural distribution.
The reservoir would not form a significant barrier
to animal migration routes. Amphibians and reptiles
w'0u1d not be expected to benefit from the impoundment
of Rock Creek. These organisms do not inhabit open
water areas and usually prefer moist and marshy areas
around the perimeter of a reservoir. Besides adverse
impacts on wildlife, the reservoir would result in the
loss of approximately 50 cow-months of livestock grazing. 128
Upper Stillwater Reservoir would extend up to the
boundary of the High Uintas Primitive area,~linundate
part of a cattle grazing allotment, and require
relocation of an 8-fami1y primitive camping unit, and
about 2.5 miles of the Rock Creek Trail" The trail
currently provides access to the High Uintas Primitive
Area for people as well as eight bands of sheep. These
impacts would cause management problems for the Forest
Service.
The Definite Plan Report design for Upper Stillwater
Dam was for an earthfi11 structure which would have required development of about 250 acres of borrow area
below the dam. 93 Utilization of this borrow area
would have precluded the development of a prime
recreational area by the Forest Service. The borrow areas

I7-

The High Uintas Primitive Area was established by Forest Service
Regulation No. L-20, dated April 27, 1931. The description of the
primitive area contained therein is vague and subject to varying
interpretations as to the boundary. Forest Service interpretation
of the boundary places a small portion of the Upper Stillwater Reservoir
Within the primitive area. A bill designed to change the status
of the primitive area to a wilderness area and exclude the Upper
Stillwater site has been introduced in Congress.
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would also have damaged a portion of the 5-acre
Rock Creek Resort. This resort operates on a spec i al
use permit which would have been cancelled because
of the construction activities.
The proposed design for Upper Stillwater Dam is n ow
for a rockfill strueture having an asphaltic membr ane
on the upstream face of the embankment. Rockfill would
be obtained from ~area of about 4 acres, located on
the east shore of the reservoir (refer to Figure A-9).
Excavation of material is expected to cause some sliding
and slumping of rock material above the maximum shoreline.
The end result should not be significantly differen t in
appearance from the existing rocky slope.
Under the modified plan only enough land for the c ontractor' s
camp would have to be disturbed below the dam. The prime
recreation potential would be preserved and Rock Creek
Resort would not be destroyed. The status of Rock Creek
Resort would be resolved by the Forest Service and its
future is not presently known.
Although the level of the reservoir would annuall y be
drawn down about 130 feet, some recreational b~nef its
would be anticipated since it is intended that the
reservoir would be full throughout the recreation season
and that the drawdown would occur in the fall after
Labor Day. The National Park Service in a report dated
February 1961.. 3 predicted that the reservoir would receive
considerable use and that its recreational aspects would
be of state significance. The Park Service estimated
that there would be about 34,000 annual visitations
after initial recreational development. The State Division
of Wildlife Resources in its comments on the Draft
Environmental Statement indicated' that from a fishery
habitat standp~int the reservoir would not have statewide
significance. 112 The state felt that the annual drawdown
w~uld p~event natural reproduction of fish and necessitate
a heavy catchable-size trout stocking progra~, which
would be a financial burden to the Divisio~. The Bureau
of Sport Fisheries and Wildlife has evaluated the r eservoir
and has indicated that the reservoir would provide 14 ,200
man-days of fishing each year.
The proposed access road to the reservoir site would
follow the existing road, which would be upgraded, f or
about 20 miles. However, there wO:Ild be some new c u ts
where the road would be realined to improve grade,
alinement and width. It is prop~sed to construct the
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road to recreation standards after consultation from
the Forest Service and the Bureau of Indian Affairs.
The beneficial impacts of the upgraded road would
include better access for the Indians to their lands,
for recreationists to outdoor recreation areas such
as the High Uintas Primitive Area, and for forest
management personnel to assist with fire prevention
and control.
The construc'tion of 24.4 miles of power line within
the Rock Creek development would result in the clearing
of about 40 ·a cres of wildlife habitat and create a
potential source of soil erosion.
It is recognized that by creating additional recreation
opportunity in the reservoir, as well as improved access
to a previously under-used natural setting, adverse
ecological impacts could develop. This would be
particularly true if the expected increased utilizatio~
were not controlled and if adequate facilities were not
provided to lessen environmental degradation. Possible
adverse impacts include contamination of waters with
garbage, sewage, and silt; destruction of stream bank
stability; disruption of the ecological patterns of
plants and animals; and esthetic degradation from the
loss of the natural components of the ecosystem.
Recreational development of an area is thus limited
by the potential of the area to withstand and recover
from stress exerted by humans and by domestic animals.
The use of Upper Stillwater area and the High Uintas
Primitive Area would be regulated by the kind and
number of recreation facilities provided by the Forest
Service.
Development of power service for constructio~, operation
and maintenance to Upper Stillwater Dam has not yet
been specifically determined. Evaluation of alternative
designs and routes is presently being made. Expected
adverse environmental impacts of a power line of 24.4 miles
up Rock Creek would be associated with construction scars
and the degree of permanent visual intrusion on the
natural landscape. If feasible the line would be buried.
The land that would be inundated by the reservoir would
be cleared of existing trees and slash would be disposed
of by removal, burning, and/or chipping. Burning would
be accomplished according to state and Forest Service
regulations. The exlsting stand of timber has negligible
conrnercia1 value. There would be temporary adverse impacts
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con': 1ected with the clearing procedures. These include
u~desirab1e visual impacts, and noise, dust, and 3ffioke
levels that would temporarily bother wildlife. There
would also be some disturbance of stream banks leading
to temporary erosion and siltation problems in Rock
Creek.
Construction of the Upper Stillwater complex would
alter the existing landscape, thus modifying the esthetic
composition of the area. A beautiful mountain valley
would be partially inundated. Some permanent construction
scars would be visible from public roads. During the
fall, a small percentage of recreationists--particularly
those traveling the Primitive Area Trail--would vie'w the
exposed dewatered areas of the reservoir.
Forest Service personnel responsible for management of
Ashley National Forest formed an inter-disciplinary study
team in July 1972. The team was made up of a Forester,
Soil Scientist, Wildlife and Fisheries Biologist,
Geomorphologist, Foresth~ro10gist, Range Conservationist,
Ecologist, Engineer, and Landscape Architect. Their
assignment, among other things, was to evaluate the
impacts of Unit features to be located on Ashley National
Forest. The impacts they reported 102 are summarized below:

1.

The present nea'r -natural conditions, as related to
access to the High Uintas Primitive Area, fisheries
and dispersed recreation use, would be interrupted
and the wilderness atmosphere reduced.

1.

Some irreparable damage to the stream fishery and
aquatic wildlife.

1.

Removal of two primitive campgrounds.

~.

Irretrievable loss of wildlife habitat would result
from inu~dation by the reservoir. The most critical
loss would be bottom lands important to beaver and
moose.

1.

Construction activities would require the use of
noisy equipment and ,machinery which would create
temporary intolerable conditions for some small
mammals, many birds, and big game.

£.

There are about 2,000 acres of bottom land in the
Rock Creek drainage that are utilized by moose habitat.
Construction of Upper and Lower Stillwater Reservoirs
and associated features would eliminate much of the key
stream side habitat (430 acres) for moose.
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A small moose herd ranging in the Rock Creek
drainage may abandon the drainage because of
construction and recreation activities and loss
of essential habitat.

I.

Beaver habitat in Upper Stillwater and lower
South Fork would be greatly reduced. Resident
populations of these sites would be lost or
displaced.

~.

Silting of stream during construction could
occur.

2.

The reservoir would require clearing and inundation
of an area imtneditae1y adjacent to the High Uintas
Pr imitive Area.

10.

Loss of present livestock grazing in and adjacent
to the reservoir.

!!.

Fluctuating water levels in the reservoir . would
create significant adverse visual impacts during
the fall.

The Bureau of Reclamation agrees that this evaluation
is reasonable.
(b)

Cur~t

Creek Reservoir

Currant Creek Dam would impound the waters of Currant
Creek and inundate about 290 acres of undisturbed
aspen, grass-sagebrush and wet meadow-streamside 'w illow
com:nunities. (See Figures A-10 and A-11) About 190 .9.cres
of this area consists of valuable big game habitat.
Flooding of the willow-bottom lands would eliminate a
feeding and resting area important to the development
of an expanding moose herd. The basin area is also used
by a growing elk herd, and by deer, beave~ and many other
animals and birds. Inundation would displace those animals
mobile enough to escape and destroy those that are not.
Amphibian and reptile populations would fare quite well
because the marshy streamside habitat lost would be replaced
by a stable reservoir shoreline.
The reservoir would inundate about 1.5 miles of Class II
stream, thereby eliminating the habitat and natural
production of resident populations of cutthroat, rainbow, brook, and 'brown trout as well as other stream
adapted non-game species. In addition, the dam would
cause reduced strea~ flows to occur and thus adversely
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affect about 22 miles of stream below the reservoir.
Approximately 14 miles of this section of stream i s
rated by the state as Class IV and thus of minor
imp~rtance to the fishery resource.
The upper 8 miles
of the affected section is Class II water. Under
Unit conditions, it is expected that about 75 perc en t would
be classified lower than Class III. The reduced stream
flows would also have adverse impacts upon existing
streamside vegetation and up~n those organisms including
beaver, amphibians, reptiles, invertebrates, etc. tha t
have evolved into dependency upon wet streamside h abitats.
Aquatic invertebrate and algal populations w~uld al so
be subject to change as the water discharge and velocity
would be reduced o Increased water temperatures c ou ld
also occur. The impacts of potential water tempera ture
increases have not yet been evaluated.
I

The co~perating agencies did not recommend multi-level
reservoir outlets since the amount of annual water exchange
would be sufficient to maintain adequate mixing and
oxygenation of water.
Construction of Cu'. crant Creek Dam and Reservoir would
have other impacts in addition to those which concern
fish and wildlife. The Fore$t Service reports tha t 160
'c mv-months of livestock grazing would be lost becaus e of
inundation of land. About 4 miles of fence would be
relocated to control grazing patterns of sheep and cattle.
Normal trailing of eight ~ands of sheep would be a ltered.
The reservoir would also cover a small part of the coal
bearing Mesaverde Formatio~ in the area of Coal Mine
Hollow. ,Several coal beds have been found in the f ormatiDn
ranging in thickness from a few inches to several f eet.
An estimated 1,000 tons of coal were mined prior t o 1907.
The coal is not presently being mined and it doesnf t appear
that it will be in the foreseeable future. Acc or ding to
the Bureau of Mines report an insignificant amount of coal
would be inundated. 9 Water quality would not be sign ificantly
affected by inundation of the coal-bearing strata .
The proposed reservoir would be expected to have ou tstanding
fishing and recreational potential because of its a ttractive
mountain setting, favorable shoreline for development, and
9. planned maximum annual drawdown of only 4 feet.
Th e
National Park Service est~ated that annual utilization
following initial development of facilities would a pproximate
42,500 visitation.
The Bureau of Sport Fisheries and
Wildlife estimated that the reservoir would provide 47,600
man-days of angling each year.l Additional sport fi shing
gains would be achieved by improving minimum flows ab ove
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the reservoir below the existing Currant Creek Feeder
Canal Diversion Dam. A minimum bypass of 5 c.f.s. or
the natural flow of Currant Creek, whicheve'r was instantaneously smaller, would be maintained. Most stream flows
would be passed provided there was capacity available in
the Strawberry Aqueduct to convey them to Strawberry
Reservoir. This improvement would result in an estimated
gain of 2,000 man-days of fishing.
Stream fishing losses would occur because of reservoir
inundation and reduced flow. The Bureau of Sport
Fisheries and Wildlife has estimated these losses to
be 9,100 man-days of fishing.
Some adverse esthetic impacts would be associated with
construction activities and clearing of the reservoir
basin. It is planned to obtain most of the embankment
material for the dam from the proposed reservoir basin.
However, some material would be obtained below the d,:un
which would leave some permanent landscape scars. A
potential materials site above the reservoir has been
abandoned and equivalent borrow material would be obtained
from sources near Soldier Creek Dam. Most of these
excavated areas should be responsive to restoration.
However, there would be about 8 miles of relocated .and
new road construction to the site of the dam and the
p~oposed recreation facilities which would result in some
permanent landscape scarring. The old road location would
also be visiole. Access to this area would eventually be
provided over a' proposed Forest Service road from Heber
City. Whether the esthetic alterations caused by
construction of the Currant Creek Dam and Reservoir would
all be adverse is questionable depending upon the tastes
of the .observer. A stabilized reservoir in an attractive
setting although foreign to the natural landscape, would
be attractive to many viewers.
The Forest Service anticipates a need for campsites
sufficient to accomodate about 250 family units.
Facilities to launch as many as three - boats at a time
would be provided at this reservoir. Other planned
facilities include picnic areas, a swimming site, access
roads, drinking water and sanitary facilities. Construction
of the facilities necessary to achieve beneficial
recreational impacts would have an enviro~menta1 cost.
Additional native vegetation would be removed. The
wilderness atmosphere of the area would be reduced.
Exotic and more tolerant species of vegetation would
be introduced. Shoreline vegetation would receive particularly heavy use. Utilization of the area by people
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would not be restricted to the reservoir site and
adjacent land would be disturbed by hikers and other
recreationists. Some birds and animals would be
temporarily driven away by human activity. Hunting
pressures in the area would probably increase.
(c)

StrawberEY Reservoir

~~~~~~~

The impacts of Soldier Creek Dam and the access road
were discussed previously in paragrap~ C2b. The
following paragraphs will discuss the impacts associated with the impoundment of water behind the dam.
Secondary impacts resulting from 'Hater that would be
delivered from the enlarged reservoir are discussed
in paragraphs C4h and C4k.
The filling of the enlargement is expected to take
6 to 8 years and the existing Strawberry Darn and
Indian Creek Dike would not be breached until the
water levels on each side of the existing dam are equal.
Wnen Strawberry Dam and Indian Creek Dike were breached,
the resulting channels would be sufficiently wide and
deep to allow for safe boat travel at minimum pool level.
However, at this level, water access to the Indian Creek
Dike would not be possfble because of the high point of
land upon which the dike is constructed. Hazards to
boaters could develop as the breaches were constructed.
The filling schedule is dependent upon several factors,
including the rate with which water -would be transported
into Strawberry Reservoir through the Strawberry Aqueduct .
Thus, some of the environmental impacts connected with
inundation would occur quite slowly. At present, about
600 .acre-feet of water have accumulated behind Soldier
Creek Da~. Further storage will not take place until
the spring of 1973 after a "trash" fish eradication
program to be carried out jointly by the Bureau of
Reclamation and the State Division of Wildlife Resources
has been completed. About 3,000 acre-feet of water each
year will be available for dO'·; vnstrean release in Strawberry River during the dry seasons of the year. This
water is available although Upper Stillwater Reservoir
has not yet been constructed.
When the enlarged reservoir is full it would cover about
17,160 acres of which about 9,000 acres would be new
area. Approximately 200 acres of wet meadow-strea~side
willow vegetation which is habitat for beaver and
migrating moose would be lost. l In addition, about
6,500 acres of sage grouse and deer habitat would be
lost. The State Division of Wildlife Resources estimates
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that because the enlargement would block a mule deer
natural migration route and because expanded recreation
developments and increased human disturbance would occur,
an additional 10,000 acres of adjacent deer and sage
grouse habitat would be lost. These adverse impacts
would be particularly harmful to the already declining
sage grouse p~pulation of this . locality since it has
previously been reduced by loss of habitat resulting
from extensive use of herbicides. The elimination of
beaver, moose and deer habitat would be partially
mitigated with habitat development elsewhere as
explained in Section D but the sage grouse loss would
be permanent. The habitat of many non-game birds and
animals would also be eliminated .3.nd behavorial patterns
disrupted. No rare or end.3.ngered species would be
expected to be adversely affected. The adverse impacts
of inundation upon waterfowl would not be expected to be
significant. The losses of meadow and marsh areas would
eliminate some nesting habitat for ducks and some forage
for Canada geese. Hm-1ever, new habitat would develop
associated with the enlargement.
Strawberry Reservoir would have a long-term carryover
storage functio~ with expected average annual drawdowas
of 6 to 8 feet. However, the total drawdown over an
extreme wet . to dry 10-year span could be as much as
70 to 80 feet. Such gradual water level fluctuations
would lend stability to shoreline ecosystems including
plant communities (primarily grasses) and habitats of
waterfowl, shorebird, amphibians, invertebrates, reptiles,
and small mammals as well as to the fis~ery resource.
Habitats of sage grouse and big game animals would not
be expected to benefit in this manner although temporary
use of the exposed areas co~ld be made.
The enlargement of the existing Strawberry Reservoir
would have impacts other than those associated with
loss of wildlife productivity. The lower sections of
inlet streams would be inundated rendering them
unsuitable for spawning of cutthro.! lt and rainbow trout.
However, State fishery biologists do not feel that this
loss would significantly influence the magnitude of the
existing spawning run because suitable gravel areas are
available further upstream. Thus, this valuable source
of trout eggs would not be deteriorated.
The existing trout spawning activity might be disrupted
t>'y the attractive influence exerted by water flowing

into the reservoir through the Strawberry Aquduct. By
nature spawning trout are attracted by current. If this
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p:-:oblem occurs it would be difficult to trap these
fish because the discharge during spawning would be
high, approximately 600 second-feet. Special stud i e s
would have be carried out to remedy this potential
difficulty.
The reservoir presently constitutes a Class I trou t
fishery of Statewide importance, and according to
State biologists is free of prolific harmful "trash"
fish, particularly the Utah chub. 113 ,120 Fish fr om
the Uinta Basin streams intersected by the Strawberry
Aqueduct could enter the reservoir through the aqueduct.
No adverse impacts to the trout fishery are anticipated
since State investigations have indicated that the streams
are free of the Utah chub. 120 Because the streams, springs
and marshes of the enlarged area below the existing dam
would be extensively treated with fish toxicants i t is
anticipated that the enlargement process will n o t reduce
the present quality of this fishery.
Lands to be inundated by the enlarged reservoir include
several tho~sand acres presently used by sheep and cattle
for grazing. With inundation this use would be lost.
Co~l and oil shale are the only known valuable mineral
occurrences within the reservoir area. Coal dep osits in
this area are considered to be too deep to mine and
therefore of questionable economic importance. Oil shale
underlying the reservoir basin may become econo~ ically
significant in the future. Interest in oil exploration
and development -has increased in recent months in the
Uinta Basin. This interest has included Strawberry
Valley around Strawberry Reservoir Enlargement, and oil
might be found if exploration is permitted. An oil lease
is presently being considered to allow exploration with in
the Strawberry Valley. Before any leases ,a re approved, an
environmental assessment would 'be prepared and processed.
According to the Bureau of Mines,IO however, if oil shale
were inundated the mineral resource commitment would be
insignificant compared to the total resource avai lable
elsewhere in the area. Chances of discovering metallic
minerals in the area are remote.
Expansion of the existing reservoir shoreline would
generate considerable ecological, esthetic and re ~re
ational improvements of the area. A "take line"l!
sufficient to allow for required access and recrea tional

1/

A"t~; line" ;;~es all the land set aside for all Unit purp:Jses.
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development is presently being established. The
existing unattractive fishing villages and the
inadequate recreational and waste dispc>sal facilities
would be dismantled and removed. New summer homes
are presently being constructed near the reservoir
and would not require re1ocatio~. They are of a
high quality and are screened by trees. The grazing
of livestock along the water's edge would be terminated
within designated recreation areas. The shoreline will
be nearer to stands of conifers and aspen thus improving
visual com?osition and attractiveness. The road which
presently skirts the west side of the reservoir would
be relocated in some reaches, including 4.3 ~iles of
bituminous surface road, and 6.2 miles of gravel road.
Material for the road would come from the road right-ofway and a borrow area located at the north end of the
reservoir.
Stream habitat losses above Soldier Creek Dam will not
be significant. Only about 1.5 miles of this 7-mile
reach, locally known as Stinking Springs, is considered
to be a good stream fishery (Class III). The most
significant stream environmental losses will occur below
the dam because natural flows are being substantially
reduced. Thriving, naturally reproducing p6p~lations of
brown, rainbow, brook, and cutthroat trout as well as
mountain whitefish, are expected to be reduced in number.
Populations of non-game species will suffer corresponding
losses. The 30-mile section of river downstream to
Starvation Reservoir contains a unique 20-mile portion
which has been classified as a "Quality Fishing" area
(explained further in Section B7b). Reduced flows ·will
largely e1~inate the quality characteristics of this
fishery and lower its classification. All of the river
below Soldier Creek Dam is rated as Class II or IV. Post-Unit
Stream flows and effected impacts are discussed in more
detail later in paragraph C4c.
The reduced stream flows will also result in losses of
beaver and waterfowl habitat along the river as well as
habitat losses for many non-g~ne animals and birds.
Natural streamside vegetation will also change. Aquatic
invertebrate and algal populations will be altered adjusting
to the new streamflow reg~e. Because of reduced water
velocity and possible temperature increases due to reduced
discharge, the rate of production of these organisms may
increase.
The recreational value of the existing Strawberry Reservoir
has been described in Section B9b. The reservoir plays an
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important role in the State's recreational plan. The
enlarged reservoir would provide increased recreational
benefits that should be urgently needed in the near
future. By 1980 it is expected that use of the reservoir
would approximate 850,000 recreation-days and projections
for the year 2000 indicate 1,200,000 days of use. 89
Utilization in 1971 was estimated to approach 144,000
recreation days. During 1972 the utilization increased
to 502,500 recreation days.ll 5 The Bureau of Sport
Fisheries and Wildlife l has estimated that the enlarged
reservoir wo~ld provide an annual increase of 45,800
~an-days of fishing (based upon original design of 15,320
acres) over the estimate of 206,700 man-days for the
existing imp~undment. The 1972 use estimates for fishing
were 470,000 fisherman days. 115 The expected increase in
fishing would result because there would be an increase in
surface area of the reservoir with no decrease in existing
quality. However, the net gain in fishing recreation would
be offset so~ewhat by an estimated loss of 18,500 man-days
of stream fishing annually because of inundation and
reduction of flows in the Strawberry River. In addition
there would be recreatio~al losses associated with reductions
in deer (90,:) man-days per year) and sage grouse (350 mandays per year) habitat. Waterfowl losses were estimated
at 800 man-days of hunting.
The exact nature of the planned recreational development
is presently being worked out in cooperation with the
Forest Se'r vice, the National Park Service, the State of
Utah and the Strawberry Water Users' Association and is
expected to be finalized soon. Reservoir right-of-way
'w ill include sufficient land to provide public access
to the reservoir shoreline and enough land to satisfy
existing and future recreational demands. Public
recreation facilities would be designed to conform with
State Board of Health standards. Recreational facilities
to be provided at the reservoir would include: marinas,
boat ramps, c~nping, and picnicking facilities, motels,
restaurants, trailer villages, and roads and trails for
riding, hiking and bicycling. A development of this
magnitude 'Will require considerable planning and substantial
funding, and will also result in significant environmental
alteration, much of which will involve removal of existing
structures. A further assessment of impacts will be made
wben plans are finalized. Additional discussion of
recreational development is presented in Section D.
Proper development of the lands adjacent to the reservoir
is expected to substantially reduce the inevitable increase
in environmental stress resulting from increased utilization
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of the area by man. The esthestics of the area have
already been altered by construction of the Soldier
Creek Dam and attendant features. The filling of
the reservoir is not expected to further degrade the
existing scenery but instead would likely improve the
overall situation, particularly when the old and the
new sections are made contiguous. The average 6- to
8-foot annual drawdowns that would occur would not be
expected to create significant problems of unpleasant
odors and esthestics because the exposed shoreline in
some areas would be unattractive. The attractive high
mountain setting of the area, the long-term drawdown
and filling cycle of the large water surface, and the
variable shoreline terrain are assets to this feature
of the Bonneville Unit. Under Unit conditions, there
would be a greater water outflow than inflow to accommodate
winter power production. This could present unsafe ice
conditions at certain locations around the reservoir. 89

(2)

Diversion Structures and Feeder Pipelines
The diversion structures and feeder pipelines would
remove water from seven Uinta Basin streams and convey
it into the Strawberry Aqueduct System (See Figure A-5).
A list of these features and the physical data pertaining
to them is presented in Table A-5. In general the
construction and particularly the operation of these
structures would adversely influence the environment
primarily by reducing stream flows below the structures.
These streamflow losses would be expected to totally
destroy the fish habitat in the sections of stream immediately
below the diversions and reduce it for a significant
distance downstream. The reduction in stream flows
would also be expected to adversely affect the recreational boating potential on about 10 miles of the West
Fork of the Duchesne River. In addition, the potential
for this sport would be reduced on about 130 miles of the
Duchesne River by the cu.rtailment of tributary inflow. 184
Seepages past structures, springs, bypasses, and tributary
and groundwater inflows would be expected to provide downstream water sufficient to retain some of the existing
aquatic characteristics. In streams where the dewatered
sections extend for several miles, accretion flows would
be expected to be large enough to support a reduced
population of fish. About 22 miles of stream would be
affected by the diversion structures and feeder pipelines.
Of this amount, about 15 miles are classified as Class III
and 5 miles are classified as Class IV. The remaining 2 miles
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of stream support a fishery of negligible value. A
more detailed discussion of post-operation stream
flows is presented in paragraph C4c (3). A summary
of the affected streams and an idea of the potential
adverse impact of fisheries is presented in Table
C-l. The Bureau of Sport Fisheries and Wildlife has
estimated that the reduced stream flows caused by
proposed diversion structures and feeder pipeline
would result in the annual loss of 7,800 man-days of
fishing. l Of this amount, 5,600 man-days were attributed
to losses that would occur on the West Fork of the
Duchesne.
The reduced stream flows would have other impacts besides
eliminating physical habitat for fish. Production and
drift of terrestrial and aquatic invertebrate food items
for fish may be reduced. Streamside habitats of some
species of amphibians, reptiles, birds, and animals
would either be depleted or eliminated entirely. The
dewatering of the West Fork of the Duchesne, Layout Creek,
and Water Hollow Creek could dry up about 200 acres of
willow community presently being utilized by beaver.
Construction of the diversions and associated pipelines,
access roads, and powerlines would result in additional
ecological and esthetic impacts that would be both temporary and permanent. Many of these impacts would be
adverse. The temporary adverse impacts would be connected
with the clearing away of natural plant com~unities and
the disturbance of stream channels in the vicinity of
diversion works. Such disturbances would produce
unattractive views and cause erosion of soil into streams
rendering them turbid. A small amount of erosion would
be expected to occur even after these areas had been
riprapped and restored. The removal of vegetation and
the excavation work carried out along pipeline, p'(i)werline, and road alinements would also produce landscape
disturbances conducive to soil erosion, some of which
would be long-term. Other temporary adverse impacts
would include undesirable noise and dust levels and
problems associated with accommodating construction
personnel at the construction sites.
Permanent esthetic impacts would be visual and would
consist of the completed structures and the landscape
scars remaining after restoration measures have been
carried out. The Forest Service, in its comments on
the Bonneville Unit Draft Environmental Statement,102
pointed out that construction of pipelines and access
roads at the proposed Docs and Hades Diversions would
232

Table C-l
Streams Affected by Diversion Structures
and Feeder Pipelines

-Diversion
Structure

Stream

Approximate Fishery
Miles of
Value
Stream
Classification 1./
Affected

Species
of Game
Fish
Cutthroat
trout

Doe's

South Fork
Rock Creek

1.3

Class III

Hades Creek

Hades Creek

0.6

Class III

Rainbow,
cutthroat,
brook trout

Win

Twin Creek

0.2

- f:./

Cutthroat,
brown trout

Rhodes

Wolf Creek

3.0

Class III

Brook, cutthroat,
brown trout

Vat

West Fork
Duchesne River

10.0

Class III

Layout

Layout Creek

.2.0

- ]j

Water Hollow

Water Hollow
Cr,eek

5.0

Class IV

Total

•

..

.••...

Cutthroat,
brook, rainbow, brown
trout
Cutthroa t
trout
Cutthroa t
trout

22.1

!/

According to State Division of Wildlife Resources, Class I has
most value. Value decreases down to Class VI. Classes I through
III are of significance to State fishery resource. Class IV is of
minor importance. 73

l/

Supports fishery of negligible value.
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be on unstable soil types and hence subject to severe
and permanent construction scars. The steep slopes and
thin soil mantle would make revegetation difficult. It
was also pointed out that there would be a problem in
disposing of significant volumes of spoil material
derived from cuts and displacement by pipelines. Such
disposal would alter the local scenery_

(3)

Strawberry Aqueduct
The evaluation of the environmental impacts on the
landscape associated with the construction of the
aqueduct system has not yet been completely carried
out. The Bureau of Reclamation recognizes that
additional information is needed and acknowledges and
accepts the concept put forth by the Forest Service in
its comments on the Draft Environmental Statement l02
that the proposed design and location of each feature
should be re-examined with the view of making feasible
changes that wauld avoid or lessen adverse environmental
impacts. It is intended that each uncompleted feature
of the aqueduct system would be reassessed considering
Forest Service recommendations. A further discussion of
alternative designs and locations of features appears in
Section H.
The Forest Service environmental impact evaluation team
from the Ashley Forest has studied the proposed sites
for the Upper Stillwater Tunnel, North Fork Siphon and
inlet portal to Hades Tunnel and published its findings
in an attachment to the Forest Services f comments on the
draft statement. 102 The Forest Service has also examined
the proposals for Hades Tunnel, Wolf Creek Pipeline, and
Rhodes Tunnel and made recommendations for some changes
that are presently being considered by the Bureau of
Reclamation. West Fork Pipeline, Vat Tunnel aad Currant
Creek Pipeline will be studied coaperatively 'by both
agencies at an early future date.
Most of the discussion of impacts presented below was
obtained from Forest Service sources. 72 ,102,128 Adverse
impacts for Upper Stillwater Tunnel include the disposal
of a large volume of waste material from approximately
8 miles of 10-foot-diameter tunnel and permanent Scars
associated with access road and powerline construction.
Present plans call for construction of the tunnel from
both ends. This means that there would be about 62,000
cubic yards of material to be disposed of at each portal.
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Material from the upper portal would be deposited
below the waterline in Upper Stillwater Reservoir
basin. Material from the lower portion of the
tunnel would be disposed of in a draw near the outlet
pJrtal. Disposal piles would be terraced, contoured,
seeded, and provided with drains to handle natural cross
drainage. The disposal area should not be visible from
the public road up the canyon. Tunneling entirely or
primarily from the inlet portal is a viable alternative
which would simplify the tunnel waste disposal problems.
As described in paragraph A6b(3), a $5 million research
program is planned in connection with construction of
Stillwater Tunnel. Several methods of tunnel waste
removal and disposal would be tested--some from each
end of the tunnel.
An access road has already been constructed to the
Stillwater Tunnel outlet. This road traverses a
steep canyon wall and despite careful construction
creates a visual scar on the natural landscape. In
addition, the road is causing some soil erosion. Revegetation attempts have ~ot been completed and additional
work will be done. The Bureau's research program,
referenc~above and discussed in Section A of this
State~ent, would include the investigation of enhancement
methods.
The construction of the North Fork Siphon is expected
to cause long-term interference with existing plant and
animal life. The site would be very difficult to restore
because of the steep side slopes and thin soil mantle.
'Under the existing plan, which is under revie'w and
would be altered to a more esthetically satisfactory plan
if feasible, it is estimated that the required clearing
and construction activities would leave a visible scar
about 100 feet or more in average width for approximately
1 mile along the sip~on centerline. In addition to the
scar there could be accelerated surface erosion and
problems with soil sluffing on the canyon walls. This
disturbance would eliminate an estimated 15-20 acres of
varied wildlife habitat and livestock forage. The burial .
of the siphon across the North Fork River would create
short-term stream turbidity and some longer term visual
impacts where the stream banks wJuld be disturbed by
construction activities. Disposal of waste material from
siphon excavation would leave a mound to be revegetated.
The siphon crossing and access roads in the vicinity
and crossing the North Fork River would disrupt the
existing Castle Cliffs Campground.
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The original alinement of Hades Tunnel was along
steep canyon terrain. Both the inlet portal arid
the outlet portal would have been highly conspicuous.
&~ access road
1.6 miles long with a permanent
bridge across the North Fork of the Duchesne would
have been required. About 40,000 cubic yards of
spoil material would have been deposited on the
hillside near the outlet portal. The proposed plan
has been changed as follows:
(a)

The inlet portal would be 1.ocated at the base of
the canyon where it would be less conspicuous and
hidden from the road;

(b)

The outlet portal would be below Highway 35 and
out of site from the road way;

(c)

No permanent road would be required for the inlet
portal. Instead there would be a temporary access
and crossing of the river;

(d)

The length of the tunnel would be increased by
about 4,0·80 feet and the waste material by about
12,000 cubic yards; and

(e)

The access road to the outlet portal would be
relocated out of sight from Highway 35.

Construction of Hades Tunnel would be expected to cause
permanent landscape scars at both portals, along the
access road to the outlet portal, and in the spoil
material disposal area. There would be temporary stream
bank disturbance and turbidity in the North Fork of the
Duchesne. This disturbance is not expected to permanently
damage aquatic habitat or terrestrial habitat.
Tunnel waste would be deposited along a 1,700-foot section
of Wolf Creek near the base of the highway. In order to
prevent eroding material from washing into Wolf Creek the
stream channel would have to be relocated.
The amount of
relocation would be dependent upon finalization of feature
location plans but would range between 300 and 1,700 feet.
The channel alteration could destroy much of the aquatic
habitat and temporarily disturb the terrestrial ecosystem
of the affected areas. The existing natural beauty of
this setion of stream would be significantly degraded by
the stream relocation. The spoil pile itself would be an
unattrative intrusion upon the landscape.
Under the proposed plan the length of Wolf Creek Pipeline
has been reduced to about 300 feet and the alinement
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w~uld

be relocated to follow the base of the road.
This construction would cause landscape disturbance,
some of which would be permanent but which would
largely be hidden from view along the highway.

The location of Rhodes Tunnel has also been changed
from the DPR plan. The alinement has been modified
so the portals would be in areas that are less steep
and more inconspicuous. Tne inlet portal access road
would be eliminated. The ou tlet portal access road
would be located over the Wolf Creek Pipeline eliminating
a potential construction scar. It is expected that there
would be permanent landscape alteration at both portals.
Location and design reassessments of West Fork Pipeline, .
Vat Tu~nel and Currant Creek Pipeline have not been
completed. However, despite the adjustments that might
be made, it is expected that because of the steep terrain
involved, construction difficulties would lead to undesirable
permanent landscape scars. The most serious problems
are expected along the proposed alinement for the West
Fork ~ipeline. The Currant Creek Pipeline would be
constructed on relatively flat land that is receptive
to restoration treatment.
Waste material from Vat Tunnel would be placed below
the waterline to create shoal areas in Currant Creek
Reservoir. This would be a beneficial impact that
would improve fish habitat and reduce the adverse esthetic
impact that would occur fro~ disposal elsewhere.
In addition to the adverse esthetic impacts associated
with construction of tunnels, pipelines, access roads,
and waste material disposal, about 200 acres of natural
vegetation that constitute habitat for wildlife would be
eliminated by clearing. There would also be adverse
affects on fisheries resulting from damage to stream
banks during construction. Many of these impacts would
be temporary_
Construction activities would also
temporarily disrupt behavorial activities of wildlife,
causing some displacement from normal distribution. The
establishment of permanent, good quality roads would lead
to increased utilization of the areas along the aqueduct
system which could result in serious environmental
degradation.
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b.

Municipal and Industrial Water System
The municipal and industrial water system would consist of those
features necessary to store municipal and industrial water
and convey supplies to points of delivery in Salt
Lake and Utah Counties
The features include Jordanelle Reservoir, Upper Provo River Reservoirs stabilization, Utah Lake
Dikes, Lampton Reservoir, and the Jordan and Alpine Aqueducts.
with the exception of Jordan Aqueduct, detailed studies specifically designed to determine the environmental impacts of these
features have not yet been carried outo However, the proposed
unit construction schedule is such that there would be ample
time to carry out required investigations o The Bureau of
Reclamation is aware of the deficiency of knowledge and is current·ly planning a program designed to obtain unavailable information. The information obtained would be used to modify existing plans, formulate new plans, and prepare future environmental
statements. Particular consideration is being given to the
larger more complex features such as Jordanelle Reservoir and
Utah Lake Dikes.
o

(1)

Reservoirs
(a)

Jordanelle Reservoir
Under existing design plans the reservoir would cover
about 3,100 acres of land adjacent to the Provo River
approximately 6 miles north of Heber City. (See
Figure A-2a) It would inundate about 100 acres of
irrigated crop land, about 1,300 acres of pasture and
about 1,650 acres of rangeland. The two small crossroad settlements of Hailstone and Keetley, with a
total popUlation of about 50, would require relocation.
Structures at or near Hailstone and Keetley that would
be removed prior to inundation include one frame and
two concrete motels; a service station; two cafes; a
brick office building owned by New Park Mining Company;
numerous frame dwellings; several barns, coops,
granaries, sheds, and corrals, and a few ranch houses.
Removal of these structures would cause inconvenience
and irretrievable social loss to the people of Hailstone and Keetley even though they would receive a fair
economic settlement for their property.
Most of the vegetative cover of this area is non-native
and has been heavily grazed by livestock o There is some
deer habitat that would be lost and a migration route
north from the Charcoal Canyon area interrupted o The
overall impact of this reservoir on big game animals
would not be significant. Inundation of Provo River
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and upland game bird habitat through the reservQir
area would be a significant loss, and values would be
assessed by the Bureau of Sport Fisheries and Wildlife
and the Utah State Division of Wildlife Resources. The
filling of the reservoir would displace many species
of non-grune birds and animals. The overall impacts of
the inundation on these populations and communities
would not be severe. Streamside and marsh habitat for
amphibians would be eliminated and replaced by slowly
fluctuating shoreline habitat o Thus impacts upon
amphibians should be mild. Reptiles in the area would
suffer a loss in summer feeding grounds (meadows) that
would reduce local populations.
At high water level about 5 miles of Provo River stream
habitat would be lost by inundation. The fishery quality of this portion of the river is uncertain. The
State Division of Wildlife Resources rates it as Class
II and III (of great importance to the fishery program). However, the Bureau of Sport Fisheries and
Wildlife in its 1965 assessment of the Bonneville Unit
indicated that excessive annual spring flows, caused
by importation of water through the Duchesne Tunnel
of the Provo River Project, had scoured away much of
the good quality habitat and that flood control channelization had eliminated additional habitato The
operation of the Jordanelle Dam would improve the
quality of the aquatic habitat (particularly fish
species) in about 10 miles of the river downstream
from the dam by producing an annual guaranteed minimum
flow of 50 second-feet. Presently this section of
stream is completely dewatered periodically. Until the
State re-evaluates this section of stream, after Unit
operation begins, the potential classification of the
fishery is unknown.
Incorporation into the proposed plan of mUltilevel
reservoir outlets for selective water withdrawal was
not recommended by the cooperating agencies.
The proposed Jordanelle Reservoir would inundate 5
miles of the Provo River that presently constitutes
water suitable for recreational boating. 184 The
changes in flow that would result during the irrigation
season below Jordanelle Dam would not have any adverse
impact on the boating potential. (Refer to the upper
Provo River stream flow figures associated with
paragraph C4c(3) (k).) During the early part of the
irrigation season about , 400 cof.s. of flow would be in
the river. This amount would be suitable for boating.
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Unit flows during the late irrigation season would be
greater than under present conditions.
Construction and operation of the reservoir would influence recreational fishing at this location. The inundation of stream habitat would result in an estimated
loss of 4,900 man-days (based upon the originally proposed smaller sized reservoir) of stream fishing. The
improved streamflow below the reservoir would provide
an annual increase of 15,500 man-days of fishing. The
reservoir would produce about 90,700 man-days of angling
per year. The fact that reservoir fluctuations would
be long-term (relatively small annual changes) would be
conducive to the establishment of a worthwhile trout
fishery. The minimum pool storage would be 20,000 acrefeet with active capacity at 300,000 acre-feet. Potential fishery management problems such as "trash" fish
eradication have not yet been evaluated but would be
considered in the final planning for this feature.
The National Park Service has determined that Jordanelle
Reservoir would have great recreational potential of
Statewide significance because of its close proxtmity
to Salt Lake City, its easy access over U.S. Highways
40 and 189, a suitable shoreline terrain for recreational
development, and a favorable Unit operation plan of longterm fluctuation. 3 The initial estimate of annual visitation after project development is 60,000 visitations.
This estimate would be low because it was based upon an
earlier design with a surface acreage of only 2,100
acres. The reservoir would not destroy any outstanding
or unique scenery. Instead it is expected to improve
the esthetic value of the area. plans for the recreational development program have not yet been finalized
and specific environmental impacts of the development
would be evaluated in the proposed environmental statement on the Municipal and Industrial Water System.
The Utah Division of Parks and Recreation reports: "The
Jordanelle Reservoir is situated in an almost perfect
place to become a large recreational attraction. Indirect effects such as the increase in value of surrounding lands, which are expected to be developed for
both public and private recreation and leisure tLme
activities, will undoubtedly be phenomenal. Our estimates, based on experience at other State Parks near
urban areas, and on findings of the State Outdoor Recreation Planning Program, would indicate that recreation
visitations to Jordanelle Reservoir will exceed 300,000
annually. Proximity to Park City ski resorts and Wasatch
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Mountain State Park is significant in terms of recreation potential .. ,,112
The distance from Salt Lake City to Jordanelle Reservoir
would be approximately 45 miles and from Provo about 40
miles o With this in mind, it is anticipated that the
principal use of the area would be day use with recreationists returning to their homes for lodging. Camping
areas, summer homes, and lodging would be developed as
needed and property values adjacent to the reservoir
would rise. However, no major change in housing or
business development in Heber City would be expected.
The influx of visitors to Heber City may generate sufficient business activity to provide an increase in the
standard of living for some. It is anticipated that,
unless prohibited by zoning regulations, the presence
of the reservoir would stimulate an increase in the rate
of subdividing and that the existing picturesque rural
setting of the valley would be degraded.
Jordanelle Reservoir would be located in an area containing numerous exploratory mining operations. No mineral
resources, however, are currently under exploitation and
none are known to occur within the area of the proposed
site. Developed ore bodies presently being mined are at
least 1 mile from the reservoir. In the reservoir basin
the water table slopes toward Provo River and Ross Creek.
On the basis of these and other data, it appears unlikely
that inundation of this area by a reservoir would adversely affect the overall water table gradients and
aggravate water problems in the workings of United Park
City Mines Company and New Park Mining Company, west of
the Reservoir. The Bureau of Reclamation is continuing
studies including observation wells and subsurface drilling designed to further define the groundwater gradients o
Drainage water from the mines adjacent to Jordanelle
Reservoir could be a potential threat to the water quality of the reservoir. This appears unlikely unless the
quality of the drainage water dete rioratESnaturally or
as a result of mining operational changes. Several
water quality samples collected on Ross Creek below where
the mine effluent discharged during the 1961-66 period
showed Ross Creek water, although inferior to Provo River
water, to be relatively good quality and suitable for
irrigation or industrial use. Moreover, Ross Creek contributes only a minute portion of the total water supply
of the reservoir and under present conditions would have
a minor degrading effect on the total reservoir water
quality.
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Construction activities would result in some landscape
scars o The flat nature of the terrain to be cleared is
conducive to restoration. The borrow areas for impervious materials for the embankment of the dam would be
located primarily in the reservoir basin below normal
water line. During years of maximum drawdown (100-200
feet) these areas would be visible. Pervious materials
would be obtained from along the portion of the Provo
River that would be inundated. Some landscape scars
softened by water action would be visible during low
water years. During construction there would be undesirable levels of noise and dust as well as unattractive
visu.al impacts associated with the earthmoving processes o
About 15 miles of U.S. Highway 40 and U.S. 189 Alternate
(State Road 151) would be relocated to allow for construction and inundation. The water would reach to the
north approximately 3 miles up U.S. Highway 40 toward
Silver Creek Junction. The proposed realinement of U.S.
40 would be west of and generally parallel to the existing road along the west shoreline of the reservoir. The
planned re-routing for U.S. 189 Alternate runs eastward
towards Francis and would be parallel to the present
roadway on the south shore of the east arm of the reservoir. The environmental impacts of the road relocations
would be evaluated and discussed in a detailed environmental statement prior to construction. About 200
acres of land would be cleared to construct the new
roads. The construction of the dam and reservoir would
also require the relocation of 19 5 miles of Utah Power
& Light Company powerlines and a switchyard and 7.2
miles of Mountain Bell telephone lines. The impacts of
the road relocation would mostly concern loss of esthetic
value due to construction disruptions and loss of animal
and bird habitat.
0

(b)

Upper Provo River Reservoir Stabilization
According to the UoS. Forest Service,2 the dams and
spillways of all 15 of the reservoirs located near the
head of the Provo River require some degree of rehabilitation in order to stabilize existing water levels. The
present annual water utilization schedule allows the
reservoirs to be almost completely drained by the end
of the summer. The Bonneville Unit plan proposes that
14 of the 15 reservoirs could have stable water levels o
This water would become available through exchange for
water in Jordanelle Reservoir. The stabilization of
water levels would be expected to substantially improve
the recreational potential of this area.
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The Bureau of Sport Fisheries and Wildlife estimates
that angling use of the lakes would improve about 50
percent and that they would support about 95,800 mandays of fishing each year.l The Forest Service would
administer the recreational development and use of these
lakes and plans to build 356 family campground units
adjacent to them. The campground development would be
of the primitive type. The National Park Service predicts that the recreational aspects of the reservoirs
would be of State significance and with initial Forest
Service development, visitatiomwould approximate 100,000
annually.
Rehabilitation of the reservoirs would cause same shortterm adverse impacts on the plant and animal life of
th~ immediate areas around each impoundment.
In addition, the improved recreation facilities and potential
would lead to increased utilization of the area and
same degradation of the existing primitive and largely
undisturbed environment. Careful coordination with the
Forest Service would be maintained to ensure that serious
environmental degradation would not occur during construction.
(c)

Lampton Reservoir
The environmental impacts of the construction and operation of this feature would be evaluated and discussed
in the detailed environmental statement that would be
prepared prior to construction. However, some general
assessments have been made and are discussed below.
The reservoir would inundate about 1,800 acres of land
along the Jordan River. (See Figures A-34 and A-35.)
These lands are now largely under cultivation or extensively used for grazing. There would be losses of upland game bird and waterfowl habitat along the river
as well as habitat for non-game birds and animals. New
waterfowl habitat would be created around the perimeter
of the reservoir. The Bureau of Sport Fisheries and
Wildlife has been requested to evaluate the expected impacts of this feature on the fish and wildlife resource
in cooperation with the State Division of Wildlife Resources. However, the assessment has not yet been completed pending finalization of design and location
plans. The inundation of about 7.7 miles of the Jordan
River, classified as Class III, and about 2 miles of
tributary stream would eliminate stream productivity in
the affected portions. Stream flows in about 29 miles
of Class V water of the Jordan River would also be affected. Streamside marsh habitats would be replaced by
a fluctuating shoreline.
2~

Expected beneficial impacts would be associated with the
storage and regulation of Unit return flows ru~1 spills
from Utah Lake, flood control provided to the lower Jordan
River area, and enhancement of the local outdoor recreation potential. It is expected that the reservoir would
help to assimilate the demand for recreation in the immediate area of Salt Lake City. The recreational aspects
would be further evaluated and an environmental assessment made for proposed developments. Lampton Reservoir
is presently included in plans for development of a parkway along this section of the Jordan River. This plan
is discussed in Section A.
Associated with construction of the dam would be the usual
problems of adverse impacts on the landscape. Borrow
areas for fill and riprap have not been located. Preliminary explorations suggest that the reservoir basin
would not provide adequate sources of materials so there
would be impacts on the environment connected with providing these items.
(2)

Utah Lake Dikes
The proposed construction of the Provo and Goshen Bay
Dikes would separate these bays from the main lake body
and thus reduce the water surface area about 35 percent,
from 95,900 acres to 61,100 acres at compromise leveL!/
(See Figures A-3l and A-32.) This reduction in water
surface area would reduce the annual evaporation losses
from the lake about 105,000 acre-feet. This amount, together with Unit return flows and spills now lost from
the system, would produce a net increase in yield of
about 148,500 acre-feet annually. This water would then
be exchanged for high quality water upstream on Provo
River and stored in Jordanelle Reservoir for irrigation,
municipal and industrial purposes, or used directly from
the lake for irrigation.

1/

With a dam at its outlet Utah Lake sometimes rises above its normal
surface elevation in years of high inflow, flooding adjacent lands.
Until 1885 this resulted in conflicts between the land owners and
lake water users. In that year the conflict was settled by an agreement which fixed the compromise level of the lake. The elevation
of compromise level is 4,489.34 feet above sea level as related to
adjusted datum of the United States Coast and Geodetic Survey. Whenever runoff forecasts during the filling season indicate that under
controlled operation the lake level will exceed that elevation, the
outlet gates are opened prior to and during the high runoff season
to permit discharges comparable to natura~ outflow conditions.
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The water surface of the diked lake would continue to
fluctuate with essentially the same pattern that occurs
historically. A maximum level would be reached each
spring. The lake level normally is drawn down 4 to 5
feet through the summer and recovers through the fall
and winter months. Bureau of Reclamation water supply
operation studies for the Unit show that in the better
water years the lake levels would remain higher or
nearer to compromise levels than historically.150 Over
a series of drought years, however, the lake would be
drawn down to lower levels more frequently than has
occurred historically. The extremes under Unit operation would not exceed those of past record. Historically,
the level of Utah Lake has fluctuated from a high of 3.1
feet above compromise level in May of 1922 and 1952 to
a low of 12.5 feet below compromise level recorded in
September 1935. At the present time, pumping equipment
is only capable of drawing the lake down to about 9.3
feet below compromise level with some dredging required.
With the Unit, the yield to be delivered to the present
lake users would largely determine the extent to which
the lake would be drawn down. Original plans to restore
the Pe~ican Point Pumping Plant have been deleted frOOl
the Unit plan (refer to Section A). Attempts would be
made to hold drawdown to _a minimum and yet satisfy
utilization requirements.
Future flood damage around Utah Lake would be decreased
under Unit conditions. This would be accomplished by
utilizing Goshen Bay for spills and through conservation
storage in Jordanelle Reservoir for flood control purposes. A spillway would be constructed at one end of
the dike to provide for spilling lake water into Goshen
Bay during extreme flood conditions.
The Bureau of Reclamation recognizes the existing value
of Utah Lake in its present form. Some of these values
particularly those associated with fishing, hunting,
and outdoor appreciation and recreation are described
in Section B. It is also recognized that the ecology
of this large lake is, at present, not adequately understood and that without further studies it is not possible
to properly identify, evaluate, and minimize adverse environmental impacts that would result from construction
and operation of this phase of the Bonneville Unit. The
existing sc~edule for construction is such that at least
five years of time are available in which to carry out
required studies. The Bureau of Reclamation is presently
in the preliminary stages of formulating for a long-term
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detailed study of Utah Lake with special emphasis on
probable impacts that would result from constructing
Provo and Goshen Bay dikes. Input and cooperation from
the Bureau of Sport Fisheries and Wildlife and the Utah
Division of Wildlife Resources will be obtained. A detailed environmental statement for the Utah Lake System
would be prepared prior to construction.
The Provo Bay Dike would extend from the Provo River on
the north to the Spanish Fork River on the south but
would not interfere with either stream. After the dike
was constructed under the present Unit plan, about 9,000
acres of water area and marshland would be drained and
reclaimed for agricultural production o Bureau of
Reclamation studies show that the land in Provo Bay is
of good quality and could be successfully and economically drained and farmed. Crops similar to those grown
on adjacent irrigated areas would be raised. These would
include alfalfa, barley, wheat, corn, sugar beets, tomatoes, and rotation pasture. Other potential uses of
the reclaimed area are discussed as alternatives in
Section H. The direct and indirect economic benefits
resulting from the agricultural development of Provo
Bay were estimated to approximate $1,700,000 annually.93
The Goshen Bay Dike would extend northwest from a point
near Lincoln Beach on the east side of the lake. (Refer
to Table A-5 for dimension o ) The land that would be
isolated in Goshen Bay is not suitable for agricultural
development and after diking would be allowed to reach
a vegetative balance with the surrounding salt-tolerant
plant communities or developed into a wildlife management area. It would take about 4 or 5 years for the
water behind the dike to evaporate. Then inflows from
stream tributaries, return flows from irrigation, and
precipitation (estimated at 20,000 acre-feet annually)
would produce a body of water that would reach a maximum
size of about 7,000 acres in the spring and virtually
dry up by late summer
The depth of the pond would not
exceed 2 feet. The pool would fill again during fall
and winter
The size of the Goshen Bay pool would vary
each year depending upon prevailing hydrologic conditions.
0

o

The marshes of Provo and Goshen Bays presently constitute
about 25,000 acres of primarily waterfowl resting habitat and some nesting-feeding habitat. Included within
this waterfowl habitat are about 8,000 acres (mainly
in Provo Bay) of important winter habitat for pheasants.
According to the State Division of Wildlife Resources
the drainage of Provo and Goshen Bays would destroy
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much of this habitat. 112 The importance of these l ands
particularly Provo Bay, as critical winter habita t f or
pheasants has been documented by migration studies which
show that birds .travel for several miles to spend t he
winter there. 112 Upland game surveys and harvest evaluations indicate that this area is one of the highe s t
pheasant production areas in the state. 69 The cumul ative
impacts of the Unit on pheasant habitat are discussed in
paragraph C4C(2).
The diking would alter the existing habitats of numerous
non~game birds and animals.
The shorebirds that nest
and feed in the marshes would be displaced and force d to
migrate to other portions of the lake or forced to le ave
the area completely. Seasonal migration patterns would
be altered. The sizes of existing aquatic bird popul ations would dwindle. Muskrat habitat would also be reduced because of the loss of wetlands. Reduction in
the muskrat population would be offset by the increa sed
habitat produced by construction of new canals, laterals,
and drainage ditches and Goshen Bay Wildlife Management
Area. It is anticipated that with the Unit, there would
be no significant loss or gain in the number of muskr ats
inhabiting the Unit area. The shoreline habitats of
amphibians would be altered in Goshen Bay and virtually
eliminated in Provo Bay. The feeding habitats of reptiles would also be changed in this area.
The diking of Utah Lake would reduce the existing hi gh
quality warm water fishery value of the lake. Of
particular significance would be losses of spawning and
rearing habitat for catfish and walleye. Although the
spawning areas for these species have not been clearly
identified l13 ,120 it is known that they utilize Provo
Bay and the small rocky shore area along the east shore
of Goshen Bay for this purpose. This rocky shoal i s
described in Section B. Studies have shown this are a
is not only unique in its substrata composition but also
in the aquatic invertebrate population that it support s. 78
These invertebrates provide forage and cover for young
game fish.
At present the marshes of Provo and Goshen Bays provide
good habitat for production of biting insects--primari ly
mosquitoes. Mosquitoes are vectors for several serious
diseases. The magnitude of mosquito production is dependent upon the available area of shallow water interspersed with saltgrass and bulrushes. The fairly stable
lake levels of recent years have not allowed populations
of mosquitoes to significantly expand. However, in pa st
low-water years production of these insects has been
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substantially higher. While the draining of Goshen Bay
would greatly reduce the length of the water perimeter it
might produce conditions ideal for proliferation of
mosquito populations and intensify the problem of mosquito
abatement that already exists. The probability of this
undesirable situation occurring would be reduced by construction of smaller dikes that would control water
level fluctuations and prevent the development of ideal
breeding conditions for mosquitoes. Production of other
aquatic insects such as midges would likely be reduced
because the larvae of this species develops on lake bottoms. After construction of the dike the amount of lake
bottom would be substantially reduced. The planned
study of Utah Lake would include investigation of the
insect problem.
The present designs require just over 11 million cubic
yards of earthfill material for construction of the two
dikes. Field investigations have indicated that most
of the impervious soil required is available near the
abutments of each dike. The removal of large amounts
of earth, particularly from locations near the lake
shore, would cause environmental impacts of a physical,
chemical, and esthetic nature. These impacts would be
discussed more fully in the detailed environmental
statement on Utah Lake.
The soil along the shoreline of the lake has evolved
into a chemical equilibrium with the lake water and
adjacent soils. Disruption of this balance by substantial earthmoving could create conditions that would
permit significant amounts of nutrients to leach out
of the soil and be carried into the already enriched
lake by surface runoff. Agricultural return flows from
the Provo Bay development would also add nutrients and
salts to the lake. Relatively large areas of lakeshore
vegetation would be cleared away and wildlife habitat
destroyed. Although the construction areas would be
quite flat and the soil mantle thick it still would be
difficult to restore the borrow areas in a manner suitable to prevent chemical erosion o
Construction of the dikes would alter the esthetic composition of the lake. The reduction in lake area would
.be obvious. The newly exposed areas, particularly in
Goshen Bay, would largely be bare and would consist of
an oozy material. In time, Provo Bay would be cultivated and take on a more attractive appearance. However,
Goshen Bay would remain visually unattractive for many
years unless the rate of natural invasion of salt

248

tolerant vegetation could be increased by artificial
means. During and after the draining process a large
amount of organic plant and animal material would be
exposed. This material could decay and produce undesirable odors as well as a displeasing appearance.
During the construction of the dikes undesirable noise
and dust levels would occur. The turbidity of the lake
would be slightly increased as fill material was eroded
away by wave action. The activity of the vehicles required to haul riprap from quarry sites would disturb
the existing environment. Behavioral patterns of birds
and animals would be temporarily disrupted and interrupted. Minor road improvements would cause additional
removal of vegetation and wildlife habitat. The impacts
at the quarry sites cannot be presently described based
upon existing data. However, there would be environmental problems in these locations associated with removal of materials.
The proposed diking would be expected to have significant
impacts upon the recreational use of Utah Lake. The
evaluation of these impacts is not complete. Most of
the impacts discussed are of the adverse type partially
because beneficial aspects have not received similar
attention. The Bureau of Sport Fishrries and Wildlife
in their resource evaluation of 1965 estimated that
the loss of about 1/3 of the lake area would reduce its
annual capacity to produce fishing from 158,000 man-days
to 31,000 man-days. This represents a reduction of approximately 80 percent of the sport fishery resource.
The Bureau of Reclamation questions the magnitude of this
estimate since biologists have not yet clearly delineated
the location of the spawning areas for catfish and other
game fish and thus cannot accurately predi.ct the amount
of spawning losses due to diking. 113 ,120 The estimated
80 percent loss of fishing was also predicated upon
annual drawdowns of the smaller lake of 12 feet which
if they occur cannot be attributed to operation of the
Bonneville Unit. The estimate of fishing loss without
the l2-foot drawdown was 17,000 man-days.l The proposed
Unit plan indicates that operations would be coordinated
to maintain the lake at the highest possible level and
at this time more positive commitments cannot be made.
The Bureau of Reclamation plans to have evaluation of
this problem included in preconstruction ecological
studies
g

Hunting recreation, without consideration of mitigation
measures in the vicinity of Utah Lake would be diminished
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because of a reduction of pheasant production and incapability to support resting and feeding of migrating
waterfowl. The Bureau of Sport Fisheries and Wildlife
has estimated an annual decrease of 17,000 man-days of
hunting would occur after diking. The pheasant hunting
losses would be recovered somewhat by habitat improvements resulting from irrigated lands. However, local
production of pheasants would be reduced because of
losses of winter habitat. Mitigation measures are discussed in Section D.
There would be adverse impacts on recreational use of
the lake by boaters, swimmers, water skier~ and sightseers during construction of the dikes. Utilization
of Utah Lake State Park could be reduced because of
the temporary disruption caused by construction activities. The permanent impacts of the diking on the Park
have not yet been evaluated. However, the close proximity of the north abutment of Provo Bay Dike indicates
that undesirable esthetic conditions could occur. Construction of the dike would be correlated with the
existing plans for expansion of park facilities.
The National Park Service has estimated that initial
Unit development would result in 30,000 annual recreational visitations. 3 Because the lake is conveniently
accessible to the heavily populated Wasatch Front area,
potential far recreational development is substantial.
Development of Unit lands acquired for construction and
operation purposes should satisfy many recreation needs.
(3)

Canals and Aqueducts
The existing Provo Reservoir Canal would be rehabilitated to assure capacity and reduce leakage. These
functional improvements would not lessen the already
existing problem of 10 to 15 deer per year becoming
entrapped ~n the canal and dying, especially during
the winter. 113 The construction disturbances would not
alter the existing appearances in an adverse manner.
The Jordan Aqueduct is ~early completed and is discussed
earlier in this section.
The Alpine Aqueduct would consist of about 6 miles of
buried pipeline. Vegetative disturbances would occur
during construction. Some bird and animal habitat
would be lost and their behavioral patterns temporarily
disrupted. Disposal of excess soil and vegetation
would not be expected to be a serious esthetic problem.
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c.

Diamond Fork Power System (Figures A-16 through A-19)
(1)

General
The necessary preconstruction environmental impact studies
of the Diamond Fork area have not been completed. However ,
the proposed Unit development schedule allows several years
of lead time prior to scheduled construction in which to
obtain the data required to make meaningful evaluation of
environmental costs as well as exploration of design and
location alternatives that would lessen adverse impacts.
The Bureau of Reclamation recognizes that existing data
are incomplete and would complete an environmental statement for this system as part of the decision making process.
The primary beneficial impacts of the Diamond Fork Power
System, other than its forming a vital link in the water
transportation plan, i.nvolve the production of hydroelectric power which does not have the direct polluting side
effects of the alternative of fossil fuel power plants.
Nearly 2,000 feet of head would be utilized which would
otherwise be wasted. Revenues from the sale of power would
be realized to assist in the repayment of Unit construction
costs. There would also be some minor benefits connected
with improvements in fishing.
The power system would be built in steep mountainous terrain
of which some areas are physically unstable and highly
erodible. Design and location of the three powerplants
with their associated waterways, regulatory reservoirs,
switchyards, transmission lines, and access roads would
require special consideration. Relatively little is known
about the ecology of the specific sites of the power system
features e Howev~r, it is known that because of the unstable
physiography of this area that the ecosystem is quite fragile
and sensitive to environmental disturbance. Construction
scars would be expected to be severe and conspicuous, particularly in locations along steep canyon walls where restoration treatment wou.ld be difficult. The soil mantle in
these areas of higher elevation is thin and native vegetation has evolved unique adaptive characteristics. The
elevation of the system ranges from 7,500 feet at Syar
powerplant to about 5,000 feet at the lower end of the
Wasatch Aqueduct in Spanish Fork Canyon. Most of the lands
to be affected are under the jurisdiction of the Forest
Service or the Bureau of Reclamation o Depending upon final
routing, some private land could be included.
The planning for the Diamond Fork Power System is currently
progressing. Field studies for improvements in location
are being made with the assistance of the Forest Service.
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More field investigation and planning refinement would be
carried out as proposed construction dates approach.
Economic constraints have deferred the gathering of
specific data. In the absence of both detailed environmental assessment studies and specific design and alinement
data, this discussion is confined to the types of environmental problems to be faced and the general impacts to be
expected.
(a)

There would be problems in disposing of materials
derived from the 7.6 miles of tunnel and the displaced
materials from 2.4 miles of buried pipeline and the
nearly 1 mile of penstock. Some of this material
would be used in the construction of Syar Dam and Dike.

(b)

There would be environmental problems associated with
the removal of pervious, impervious and riprap materials for construction of dam embankments. Materials
exploration has not been completed o

(c)

There would be problems in the construction of the
required 7.26 miles of new road and the 0.71 miles
of road relocation.

(d)

There would be problems in constructing about 10 miles
of transmission lines.

Some of the potential difficulties that could occur are
described in a U.S. Forest Service Report entitled Diamond
Fork Hydrologic Analysis Central Utah project. 70 SOrn~
cerpts from this study are presented in the following paragraphs to illustrate potential problems.
(2)

Forest Service Report on Diamond Fork Power System
"Project Construction
"1., Paved Road:
°a. Hi'gh'Way 50-6 to Palmyra Campground (Section 1)
"Construction potential is good. The land mass
is stable. Preferable road location is on the
bench area above the proposed reservoir since this
will lessen the erosion adjacent to the reservoir. Road drainage should be well engineered
to minimize erosion.
"b.

Palmyra to Narrows (Section 2)
"Special precautions should be taken to ensure
that sediment does not enter the stream channel
during construction or post construction. Since
the road is adjacent to live water along most of
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this section, conventional construction methods
will put large quantities of soil and rock
directly into the streamo

"2.

"c.

Narrows (Section 3)
"The canyon is extremely narrow and rough. Outcrops of conglomerate are exposed. Springs are
present along the lower portion of this section.
The stream will be destroyed if the road is expanded into the current stream channel. Hazard
from rock fall during freeze-thaw periods is a
problem.

"d.

Narrows to Strawberry Cutoff (Springville
Crossing) (Section 4)
"Area presents a flat stable bottom suitable for
reconstruction. Wet areas are found in several
places along this section. Drainage from the
road surface will enter directly into the stream.

"e.

Strawberry Cutoff to Sixth Water (Section 5)
"Mass stability is questionable in several small
portions of this section although construction
possibilities seem good. Springs are present in
two areas. Drainage from some portions of this
section will be a problem.

Access Roads
"a o East Side of Hayes Reservoir (Section 1)
"Construction possibilities for an access road
on this area are good although some slopes are
steep and bedrock exposures will be encountered.
Road drainage warrants caution as fine texture
soils are adjacent to the work site.
"b.

Tanner Ridge (Section 2)
"The ridge itself is generally suitable for construction. Construction problems will be encountered on the steep western slope. Bedrock outcrops will also present barriers. Steepness of
slope will necessitate large cutbanks and large
long fill slopes.

"c.

Sixth Water Bridge to Sixth Water Reservoir
(Section 3)
"Stability on slopes near the stream is question- '
able. Mass movement in the area is evident in
several places. The bedding plane of the shale
in this area is in the same direction as the
slope of the land further increasing the chance
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of mass movement o General steepness of the slope
enhances the possibility of trouble deve10pingo
These steep slopes will necessitate large fill
slopes and high cutbanks which will increase the
erosion hazard on the road prism.
"d.

"3.

Sixth Water Reservoir to Tunnel Inlet (Section 4)
"This site may be one of the most limited as far
as development is concerned o Bedrock outcrops are
preva1ent o Possible indicators of the site instability are the presence of gullies and spoon-shaped
areas indicative of unstable land mass. The highly
erosive nature of this area may seriously affect
the proposed developments. Roads will require
special design. Further adverse effects may come
from waves cutting the sidehi11s or saturation of
the soil mass after reservoir construction.

Aqueduct
"a. East Side of Hayes Reservoir to Sams Canyon
(Section ])
"Bedrock outcrops may be encountered. Fine textured soils will necessitate particular attention
to drainage problems from the construction area.
"b.

Sams Canyon to the Narrows (Section 2)
."Steep slopes adjoin the canyon bottom in this
area. Special precautions should be taken to
ensure that sediment does not enter the stream
channel during construction or post construction
activity.

"c.

The Narrows to Three Forks (Section 3)
"The canyon is extemely narrow and rough. Outcrops of conglomerate are exposed. Springs are
present along the lower portion of this section.
Water quality will be adversely affected if the
road and aqueduct are expanded into the current
stream channel. Hazard from rockfall during
freeze-thaw periods is a problem.

"d.

Tanner Ridge (Section 4)
"This area is generally suitable for construction
although steepness of slope may present some problem with relation to cut and fill slopes. The
ridge also presents bedrock outcroppings which
may present a hazard in construction.

"e.

Tunnel Inlet to Sixth Water Reservoir (Section 5)
"Slopes on the north side of Sixth Water are
generally unstable. Mass movement is evident in
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several places. The bedding plane of the shale
and steep slopes combine to increase the probability of mass movement.
"f.

Sixth Water Reservoir to Syar Powerplant
(Section 6)
"This site is limited as far as development is
concerned. Sub-surface seepage is recognized in
the area. Mass wasting potential is high. Bedrock
outcrops are frequent. Gul~ies and signs of mass
wasting are also observable. The high erosive
nature of this area may seriously affect the
proposed development. Highly mobile material
when placed in this disturbed condition will be
extremely susceptible to erosion. This area is
one of the most active erosion sites within
watershed o ,,70

The construction of Syar and Sixth Water Reservoirs
would inundate approximately 13 and 28 acres of land,
respectively. The clearing required for other construction would take about another 200 acres of land out of
natural production o Some of this area presently constitutes deer habitat as well as habitat for many other
organisms. Construction activities would have direct
temporary adverse affects upon plant and animal life
as well as upon the esthetic value of the landscape.
Machinery would cause undesirable high levels of noise
and dust. Adverse visual impacts would occur as
natural vegetative cover would be stripped away.
Restoration of construction scars would be very difficult in some areas and impossible in others •. The disruption in animal life patterns would lessen somewhat
after construction ceases and operation of the system
begins. The temporary blockages of migration routes
by the foreign sounds and odors of construction
activities would stop but the human and mechanical
activities associated with maintenance and operation
would continue. This disruption to bird and animal
life would continue. The utilization of the new improved roadways would cause increased and more intense
recreational utilization of the Diamond Fork area.
Some environmental degradation as well as enhancement
would result from this o
The operation of the power system would have a profound
affect upon the existing streamflow regimes of Sixth
Water Creek and Diamond Fork. The Forest Service report for this area 70 describes - to some extent how Unit
operation would alter existing stream conditions. Excerpts from the report are presented below:
255

Streams
"A.

General' Discussion
"During interglacial periods of the last 12
million years, streamflow rates were many
times greater than those observed today. The
high runoff transported vast amounts of broken
and crushed rock made available by glaciation,
and filled the canyon bottoms. Introduction
of flows from Strawberry Reservoir began a
new period of instability. Due to the large
elevation difference between the reservoir
and the natural stream in Sixth Water, the
water possessed extremely high energy levels
(the basis of proposed power generation). Very
little of the energy was converted directly to
down channel velocity. Instead, strong erosive
currents were produced resulting in the excavation and transport of large volumes of previously
stable material. ' The upper stream reaches were
degraded 35 to 40 feet, and depositional areas
were established between Three Forks and the
mouth of Diamond Fork Canyon. The cutting action
in the upper reaches of Sixth Water Creek created
serious problems (the large land flow area between
Dip Vat and Sixth Water bridge is a good example).
Deposition below Three Forks forced the channel
to migrate rapidly. The situation was further
compounded by the large fluctuations in flow
rates o Under natural conditions, Diamond Fork
experienced a mean monthly discharge of 140 c.f.s.
during spring runoff (flows exceeding 200 cof.s.
6 or 7 days each year). Under the artificial
si-tuation, mean monthly flows were more than 200
percent (300 c.f.s.) of the natural peak and persisted for several months. Artificially induced
f1ucutations occurred varying the flow from less
than 200 c.f.s. to over 450 c.f.s.--sometimes
within a single day. Both the high flow rates
and their associated energy levels created a
highly mobile streambed (rocks as large as
fourteen (14) inches in diameter were bounced
along the bottom). As the volume of flow declined,
the river was forced to deposit the larger material with the consequent formation of rock and
gravel bars parallel to ,the direction of flow.
As the water level continually dropped, more and
more materials were deposited. When the trend
was reversed and water level was again increased,
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the channel was constructed with the natural
streambank on one side and the newly formed
bar on the other. Since resistance to the
erosive force of the water was nearly equal
for both the streambank and bar, portions of
both were removed. The total effect was the
deteriorated channel condition which is observed today.
"B.

Project Impacted Streams
"1 Sixth Water
"Sixth Water Creek was the natural channel
selected to convey Strawberry irrigation
water. For the last 60 years the drainage
has contained flows more than 30 times its
natural capacity, and the results have been
devastating.
"Sixth Water Creek is a deteriorated stream
channel. Its narrow winding course has
been replaced by a gouge averaging 36 feet
in width.
"The once stable grass-covered banks are
now raw, unstable, and exposed o The gravel
beds have been removed, and silt and boulders
now occupy the streambottom. A land flow a
quarter of a mile wide has been activated
as a result of the widening and downcutting
of the channel. Sixth Water is a vivid
example of the effects of water transport
via natural channel conveyance when no
attempt is made to align artificial flows
with natural capacities.
"By constructing the Diamond Fork complex of
the Central Utah Project, the problem of excess
flow will be eliminated. New problems, however, will arise. The stream channel is so
large and the bottom material so coarse that
the natural flow will take several years to
entrench itself in a small, well-defined
channel.
"Sediment which enters the stream system is
likely to increase as a result of construction activities further deteriorating the
aquatic habitat. Since spring peaks will
be eliminated, the fine sediments can be expected to persist and may eventually choke

257

the stream completely. The fisheries potential will be limited until streambank vegetation can be established o
"2.

Diamond Fork
"ao Strawberry Cutoff to Three Forks
"The reach of Diamond Fork above Three Forks
is one of the best stream fisheries in the
Uinta Forest. Bank-cover is heavy and in
some cases provides a closed canopy above
the stream. The bottom material is good
and supports a healthy aquatic population
of both plants and animals. Game fish do
well in this reach and natural propagation
occurs. Good aquatic habitat coupled with
excellent esthetic qualities are responsible
for the popularity of the area with fishermen and picnickers
g

"Turbidity has a great impact on the aquatic
habitat and is the limiting factor governing
natural propagation. The reconstruction of
the Diamond Fork road will increase the turbidity level, particularly during construction. Water quality, health of the aquatic
habitat, and propagation of the fish population can be expected to decline. Upgrading or reconstruction of the Diamond Fork
road will be accomplished with or without
the Unit. Without the Unit, the Forest
Service plans to improve this road to accommodate the recreationists who are attracted
to this area.
"b.

Three Forks to Hayes Reservoir
"Like Sixth Water, Diamond Fork has been used
for conveyance of Strawberry irrigation water.
Its channel is wide, and the aquatic plant
and animal community is in extremely poor
condition. The channel is unstable due to
highly fluctuating flows and the movement
of large volumes of bedload material.
"After 60 years of extreme flows, Diamond
Fork has been severely modified. The channel
capacity is much higher and the natural flows
are below the optimum. Great quantities of
material have been deposited in the channel
and are slowly migrating downstream.
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"The bed material is a problem which will
persist o The channel will migrate and Hayes
Reservoir will gradually lose capacity as
the material is flushed fram the channel.
"If a new flow regime is to be initiated
by the Central Utah Project, it should be
based on the physical properties of the
channel. Under current conditions the most
desirable flow rate would be approximately
130 c.fos., the natural maximum mean monthly
discharge. At this level, only 2 percent
of the available bedload material can be
transported. The stream channel will be
stable and the habitat improved o Artificial
flows should not vary more than 25 percent
of the mean if stability of the channel is
to be realized.
,gUESTIONS

"A.

Roads
"The existing system of Forest roads has and will
continue to have a serious impact on the hydrologic functioning of watersheds. The increased
runoff resulting fram construction of many miles
of Forest roads seriously damages forest watersheds particularly from erosion. Roads have
been a major contributor to the increased flow
of sediment resulting from on-the-ground development and use of the forests. As much as 90 percent of the increased sediment caused by use of
the forests may be attributed either directly
or indirectly to construction and use of roads.
Keeping in mind the impact of roads on the
National Forest, it is important that the following questions ~e answered. Without the answers
it is impossible to accurately evaluate the environmental impacts of the Central Utah Project.
"1.

How many miles of road are to be constructed
in connection with the Central Utah Project?

"20

How many surface acres will the road prism
occupy?

"3.

What will this mean in sediment production
(tons/year) during construction, during
curing (or the first 3 years after construction), and the long-term life of the road?
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"B.

"4.

How much of the sediment produced directly
or indirectly from the road prism can be
expected to enter live water (tons/year)?

"5.

What will this sediment mean in terms of
ecological change in the water environment?

"6.

If natural peaks from spring runoff are
eliminated, how long will the sediment
problem persist (in years)?

"7.

What will flood hydrographs look like as
a result of the increased runoff after
road construction?

Streams
"Answers to the following questions are essential
for accurate assessment of the environmental impacts of the Central Utah Project:
"1.

Water pollution, particularly sedimentation
from construction activities, will occur.
What streams and reservoirs will be affected,
and what amounts of sediment can be expected
(tons/y.ears) ?

"2.

How will Utah's no degradation law apply to
turbidity increases?

"3.

What is a reasonable turbidity increase?
This should be defined JTU's or some other
standard measurable unit.

"4.

All figures mentioned in the proposal for
power operation show Three Forks powerplant
as capable of handling 600 c.f.s. discharge.
They also show the proposed aqueduct below
Three Forks powerplant as capable of handling only 200 c.f.s. Does this mean 400
c.f.s. will be sent down the natural Diamond
Fork channel? If so, is this to be a con' tinuous 400 c.f.s. or 400 c.f.s. once a day
for a period of 2 hours or some other combination lying somewhere in between? This
makes a drastic difference as far as public
safety, livestock safety, wildlife safety,
and channel stability as well as other variables. Capacities and totals don't tell you
much if you don't know rates, rates of
change, and time
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periods
What specifically does the operation plan for the water conveyance system
and power generation in Diamond Fork look
like?,,70
o

The latter portion of the Forest Service envirornnental
assessment raises pertinent questions regarding the
construction and operation of the Diamond Fork Power
System. The answers to some of these questions appear
in this statement; however, most of them require
further study to achieve adequate clarification. The
Bureau of Reclamation would respond to these questions
and many others in a future detailed envirornnental
statement.
There are three Forest Service Campgrounds--Three
Forks, Palmyra, and Diamond--located along the Diamond
Fork Power System on Diamond Fork. Operation of the
power system would adversely affect the use of these
campgrounds by creating a safety hazard associated
with the high discharges of water that would normally
occur twice each day or when sudden demands for
electrical power arose. The recreational facilities
concerned provided about 100,000 visitor-days in 1971.
The Bureau of Sport Fisheries and Wildlife has estimated that the reduced flows through the 6 miles of
Sixth Water Creek from the West Portal of Strawberry
Tunnel, resulting from termination of the existing
Strawberry Irrigation System, would improve fishing
by 900 man-days per year o This projection is contingent upon some stream rehabilitation work that is
discussed in Section D. The 2 miles of Sixth Water
Creek downsteam from Sixth Water Reservoir would be
expected to produce an annual increase in fishing
of 1,400 man-days. Diamond Fork from its confluence
with Sixth Water Creek downsteam 5 miles to the Hayes
Reservoir site would be expected to produce an annual
increase of 2,400 man-days of fishing. About 0.7
mile of Sixth Water Creek would be inundated by Sixth
Water Reservoir resulting in a loss of 200 man-days
of fishing. The 31 acres of impoundment produced by
construction of Syar and Sixth Water Reservoirs would
not be open to the public and would have no fishery
or recreational value because of the extreme fluctuations that would occur during operation of the power
system.
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d.

Irrigation and Drainage Systems
Provision of an additional sustained water supply
for irrigation would create beneficial economic impacts
particularly to the farming sector of the economy.
It is expected that the improved water supply and
subsequent gains in agricultural production would
function to retard the trend of outmigration fro~ rural '
areas that has occurred, in 7 of the 12, counties within
the scope of the Bonneville Unit, during the years
1960-70.
Water for irrigation would also create and
help establish and preserve farm-field green belt areas.
Irrigated lands would also provide some additional
habitat for pheasants, waterfowl, muskrats and many
other birds and animals. Some additional recreation
wauld result from increased reservoir areas.
The achievement of the desired benefits w~uld not
come without some environmental cost associated with
both the construction and operation of the systems.
It is expected that a large p.::>rtion of the water
delivery system would consist of open canals. These
canals would impede the seasonal migration of wildlife
and cause safety hazards for humans, big game animals,
and livestock. There would also be temporary adverse
impacts associated with construction and the scarring
of the landscape. The facilities proposed for the
storage and distribution of Unit irrigation water include
Hayes, Mona, Sevier Bridge, and Utah Lake Reservoirs;
and aqueduct; and several canals. The amount of
additional water reaching Sevier Bridge Reservoir would
be relatively small and would not be expected to cause
·a significant added impact on the environment" Surface
and subsurface drains would be provided as required.
(1)

liayes Reservoir
This impoundment would inu.1.date about 685 acres
of heavily utilized and disturbed sagebrush-grass,
pinion-juniper and stre~nside forest vegetation
communities. (See Figures A-2l and A-22.) The
reservoir basin includes about 50~ acres of winter
range for deer. The loss of this habitat would
displace the deer and force them onto adjacent
winter range that is already being heavily utilized.
The habitat of many other animals and some birds
would also be destroyed. About 4 miles of Diamond
Fork would be lost. This section of stre&~' contains
some brown and rainbow trout that have been stocked.
Fish production, however, is restricted by the
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occurrence of excessive flows from the Strawberry
Valley Irrigation Project. The State Division of
Wildlife Resources rates the stream as Class III.
The Bureau of Sport Fisheries and Wildlife has
estimated losses to angling recreation at 1,500
man-days per year. A small ranch site would also
be inundated.
Fishery releases of 18 to 30 second-feet at Hayes
Dam would be made during the winter months to
maintain the reco~nended flow of 75 c.f.s. in the
3 miles of the Sp~nish Fork River between its
confluence with Diamond Fork and the Strawberry
Power Canal Diversion Dam. These releases would
also serve to sustain aquatic habitat in the 0.5
mile of stream below Hayes Dam. In terms of
fishing there would be an annu~l gain of 7,100
man-days of use.
The Ankarah geologic formation in Hayes Reserv0ir
area has been surface mined for both building stone
and furnace sand. The Bureau of Mines reports that
the building stone is not significant as a mineral
rasource; it is a sandstone that weathers easily,
and it has not been produced from the area since
the turn of the ce·~ltury.ll A small amount of furnace
or molding sand h as been produced from intermittent
operations within the reservoir site, but there is
no production at this time. Moreover, there are
ample occurrences of such sand in the vicinity of the
reservoir site and, therefore, mineral resource
comnitment through inundation at Hayes Reservoir
site would not be critical.
The National Park Service evaluation of Hayes
Reservoir 3 indicates that it would be an attractive
impoundment in close proximity to heavily traveled
highway and urb~n population centers. The immediate
scenery is pleasing and there are picturesque
mountain view8in the distance. However, the shore
gradient is generally steep and not conducive to
large scale recre.! 3.tional development. Another
negative factor Vlould be the severe water level
drawdown of about 100 feet that would be completed
by the end of the irrigation season. Such a drawdown
would limit fishery capability and pose difficulties
in providing access to the water surface. The Bureau
of Sport Fisheries and Wildlife estimates the
fishing benefits at 17,100 man-days annually while
the National Park Service estimates 35,000 recreation
visitations after initial development.
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Attendant with the construction of Hayes Reservoir
would be the relocation of about 6 miles of existing road. Such construction would result in the
removal of about 100 acres of existing vegetative
cover and disruption of faunal habitat. Scarring
of the landscape would also result. The borrow
area for construction materials would be located
p::-ima'r i1y within the reservoir basin. The annual
drawdown of water would expose some of this area
and contribute to the adverse esthetic Dnpact that
would already exist. Exploration for riprap for
Hayes Dam has not been completed. General geological
studies suggest that suitable materials could be
obtained downstream from the reservoir. Removal
of this material could have adverse impacts on the
stream channel.
During construction of this feature there would be
the usual esthetically undesirable noise and dust
levels associated with constructio~. Turbidity
of the creek would be temporarily increased. Normal
behavioral patterns of animals ~nd birds would be
disrupted.
(2)

Mona Reservoir Enlargement
The surface area of Mona Reservoir would be enlarged
from about 1,600 acres to 3,000 acres by the construction of a dam. (See Figures A-23 and A-24).
The inundated land would include about 640 acres of
pheasant habitat along Currant Creek within the 2.0
miles between the reservoir and Burraston Ponds.
Included in this acreage would be about 50 acres of
Utah Divisionof Wildlife Resources land which is
managed primarily for pheasants. Inundation losses
would occur initially but would be offset by habitat
production or newly irrigated lands. A net habitat
gain of about 12,500 acres would be expected. According to the Bureau of Sport Fisheries and Wi1d1ife,1
the increased marshy area produced by the enlargement
would be used as a resting area for migrating birds
and would slightly increase production of Canada
geese by virtue of the increased peripheral habitat.
,The enlargement would also inundate the fishery in
the 2.0-mi1e reach of Currant Creek between the
reservoir and Burraston Ponds. This section of
stream is not classified as a fishery in the State's
inventory and classification of fishing waters. 73
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Also inundated would be the lowermost of the three
Burraston Ponds which covers about 9 acres. The
Burraston Ponds provide a Class III trout fishery.
With the Unit, an average of about 4,900 man-days
of fishing would be lost in Currant Creek and
Burraston Ponds. On the other hand the added volume
of the enlargement would substantially improve
warmwater angling in Mona Reservoir. l At present
the reservoir is rated as Class IV and contributes
little to the fishery resource of Utah. The Bureau
of Sport Fisheries and Wildlife estimates that an
additional 42,200 man-d~ys per year of fishing can be
attributed to the Bonneville Unit. The existing
fishery provides only about 6,200 man-days of angling
annually.
The Mona Reservoir enlargement would not destroy any
existing recreational values. Its recreation potential
with initial Unit development features was estimated
by the National Park Service at 35,000 annual visitations. The Park Service stated that it would have
inter-cou~ty or at most State significance.
Operation
of the reservoir would result in annual vertical
fluctuations of about 20 feet and recreational use
and asthetic quality would be adversely affected
because the gently sloping topography would causa
wide areas of bottom substrate to be exposed.
Recreational facilities would require special design
and location to overcome this problem.
No mineral wealth, except gravel deposits, appears
to occupy the Mona Reservoir area. Through extrapolation of formations favorable to mineralization,
it has been suggested that mineralized formations
might occur beneath the volcanic rocks that underlie
the reservoir site. According to the Bureau of Mines,
even if mineralization were discovered beneath the site,
such resources could be recovered by underground mining
at depth below the proposed reservoir. 12
There would be landscape problems associated with
the removal of borrmv and riprap materials. Exact
locations of suita'ble materials have not yet been
determined. It is expected that some borrow area
would be located within the enlargement basin and
would likely be exposed after drawdowns. Development of this feature w'o uld also require the relocation of about 5.7 miles of Union Pacific Railroad,
about 5.6 miles of county road, and construction of
about 2.7 miles of new access road. Attendant with
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this construction would be the e1~ination of
about 175 acres of existing vegetative cover.
Because of the gentle topography of this area
no unusual restoration problems would be
anticipated.
Mona Dam and the increased perimeter of the
reservoir would alter the esthetic composition
of the area but would not be expected to detract
from its quality. Seasonal appearances of this
location would be quite similar to what occurs
without the enlargement. Increased recreational
utilization of the shoreline area should not cause
serious environmental degradation. During construction,
adverse visual impacts would occur that would be
accom?anied by undesirably high levels of sound and
dust. These activities could temporarily interrupt
the use of the area by birds and animals.

About 83 miles of structure would be required to
transp~rt irrigation water from the bottom of the
Diamond Fork Power System to Sevier Bridge Reservoir.
The general design and location plans have been
completed and are sufficient to allow evaluation
of the kinds of environmental problems that would be
encountered.
The Wasatch Aqueduct would traverse the sides of
Diamond Fork ald Spanish Fork Canyons and tU'.:1nel
through Wasatch Mountain beneath Loafer Ridge.
It would extend along the base of the Wasatch
Mountains near the communities of Salem and Payson
and would terminate in the Mo~a-Nephi Canal at
York Ridge, 2.5 miles southwest of Santaquin. The
aqueduct would consist of 9.5 miles of earthlined
open channel and 22.5 miles of tunnel and pipeline.
Construction difficulties would be encountered,
particularly in the initial portion of the aqueduct
that would be located on mountain sides. There
would be problems associated with permanent scarring
of the landscape from required excavations and
disposal of soil displaced by buried pipeline. The
first 3 miles of pipeline would be buried under the
Forest Service Road in Diamond Fork Canyon while the
next 7 miles would be buried on the south slope of
the canyon. Landscape disturbance in this section
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would be conspicuous. There would be problems
in locating disposal areas for the tunnel spoils,
particularly on the steep terrain where the second
tunnel would be located. Careful contouring
and revegetation techniques wauld be required here.
Most of the remainder of the aqueduct would be in
open canal sections situated on rJlling bench or
valley lands.
The Mona-Nephi Canal would extend about 24 miles
alo~g gently sloping land.
It would consist
primarily of open sections with several short
sections of buried pip~line. An operating road
would be provided on the downhill bank for the
entire reach of the canal. No particularly
difficult construction or restoration problems
are anticipated because of the favorable topography
of the land. However, the o?en sections wauld be
visually conspicuous from Interstate Highway 15.
This visual impact would not be foreign to this
area which already contains several irrigation
canals. The buried pipeline connecting the canal
to Mona Reservoir would not present any p"~rma::lent
visual impact.
The Nephi-Sevier Caual wuuld be a higher elevation,
27-mile extension of the Mona-Nephi Canal. Virtually all of it would be unlined open canal.
Restoration of construction disturbances w'u uld not
be difficult. The required pumping plant would be
located about 2 miles south of Nephi near the highway.
The environm~ntal impacts of the 'Water distribution
system would be of variable intensities. Improved
irrigation would yield agricultural benefits at
the local and State levels. Attractive green
vegetative zones wuuld develop along the open
channels. These zones would also develop into
desirable habitat for pheasants and other birds
and animals. The adverse impacts would be associated with the change of natural landscape. The
esthetic quality of the mountainsides would be
reduced by construction disturbances but it would
be questionable whether the appearance of the
remaining p~rtion of the system would be esthetically
distasteful. Additional adverse impacts would be
concerned with the safety hazard to humans and
animals produced by the open canals, particularly
when they were full. The open sections of the
system would alsa hamper migration of deer to
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and from their winter range along the Western
base of the Wasatch Mountains. Elk migrations
woald also be affected by the Nephi-Sevier Canal.
The magnitude of this adverse impact on big game
populations has not been fully evaluated. Mitigation
measures that would be taken are discussed in
Section D. The usual temporary adverse impacts
associated '" "ith construction activities would also
occur.

The prop.';)sed diking of Provo Bay and the subsequent reclamation of the land for agricultural
purposes would require construction and operation
of features to deliver irrigation water to the
cultivated lands, to divert water from rto~ble
Creek around Provo Bay Dike, and to pump drain
water into Utah Lake and from the lake into Provo
Bay Canal. (See Figure A-25.) Under this plan about
6,800 acres of good quality land would be cultivated
in Provo Bay and about 2,700 acres of land adjacent
to the Bay would receive supplemental water.
The Hobble Creek Diversion Dam and settling basin
would be constructed about 5.0 miles upstream from Provo
Bay in a section of stream rated as a Class III
fishery. The Springville Bypass would divert
flood flows from Hobble Creek a'bc ve Springville
into the Provo Bay Bypa:;s. The Provo Bay Bypass
would begin at Hobble Creek below Sp~ingville
approximately 1.5 miles from Provo Bay. At this
point all water from Hobble Creek would be removed
and the bypass would serve as a new route for the
creek. After joining the Springville Bypass,
alinement would traverse the south side of Provo
Bay Dike to a junction with the Spanish Fork River.
The 1.5 miles of stream channel eliminated by the
Provo Bay Bypass is classified as Class III fishery.
Most of the 3.5-mile portion of stre~~ between the
bypass and Hobble Creek Diversion is of poor fishery
quality and rated Class VI; however, a 1.0-mile
reach, including the damsite, is of Class III quality.
In total, about 2.5 miles of worthwhile fishery
would be adversely affected.
The settling basin on Hobble Creek would have a
1,800-acre-foot capacity and would be functional
only during flood periods w~1ich are expected to
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occur about once every 10 years. During periods
of normal flow patterns, the 5lrea ·w ould be dry
arrd vegetated. The Springville and Provo Bay
Bypasses would be open lined canals and would not
have any fishery value. The vegetation developing
around the canals and the canals themselves could
develop into useful habitat for pheasants as well as
for other birds and animals.
No locations for borrow areas have been outlined at
the present time. Some embankment materials are
known to be present in the vicinity of the drunsite.
Because of the gently sloping land contours of the
bypass alinements, no particularly difficult construction
and restoration problems should develop. The nature
of the esthetic impacts that this system would create
are questionable since structures of this type are
already existing in the localityo

The Beer Creek system would generate agricultural
benefits by preventing periodic flooding of the
lower Beer Creek area near Utah Lake and by making
mJre acreage suitable for cultivation through
drainage. These improvements would not be derived
without a cost to the present environment. The
irrigated fields of Spanish Fork area that surround
the Beer Creek area provide important spring,
summer, and fall habitat as well as winter feeding
grou.~d for some of the pheasant population of Utah
Coun ty. The d:ra inage of Benj amin Slough would
change about 1,600 acres of marsh or "[-let land
habitat, not presently irrigated, to irrigated crop
land. This change would ultimately have an adverse
impact on local pheasant production because the
loss of some winter habitat would not be replaced
by the crea.tion of irrigated farm lands. The
drainage of Benjamin Slough would also alter the
present environment of shore birds and marsh anL~als,
such as sand snipes, muskrats, amphibians, and so~e
reptiles and would cause loss of waterfa~l hatitat.
The construction of approximately 11 miles of open
drain channels would create so~e new wildlife
habitat which would partially offset the loss of
habitat caused by drainage of the slough. Return
fla~s in the drains should improve the water quality
of Beer Creek over existing conditions.
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Beer Creek Diversion Dam would divert existing
natural flows from the natural stream channel
into a channel around and above the reclaimed
lands to discharge back into the Beer Creek channel
below the proposed dike. This development would
leave about 7 miles of Beer Creek essentially
dewatered. This natural channel would then be
deepened and in places rechanneled to serve as a
collecting and outlet for the proposed Unit drains
and existing drainage systems that empty into
Beer Creek below the Diversion Dam. This 7-mile
section of stream has no spo~t fishery value and
aquatic habitat losses, if any, would be concerned
with non-game fish, invertebrates, waterfowl, and
othe'r stream-side birds and animals. The new
channel likewise wJuld have no fishe~y value but
would be expected to create so:ne pheasant, muskrat,
sku:lk, and waterfowl habitat.
The conversion of about 1,600 acres of marshmeadow land to irrigated farm land wJuld have a
significant visual impact upon the natural landscape.
Whether esthetic values would be increased or
reduced 'w'J uld be a matter of individual taste
and judgment so that the esthetic impact wJuld
be questionable. The Beer Creek Dike would be
a compacted earth embankment about 12 feet high
and 1.4 miles long. The soil adjacent to the site
would be suitable for construction. The physical
impacts of construction upon the landscape "would
by substantial; however, the degree of esthetic
degradation would be q'Jestionable, again depending
upon jud~nent factors. Vegetative restoration of
disturbed a.reas around the dike and csnals would
not be expected to be unusually difficult because
of the favorable terrain. The usual undesirable levels
of -noise and dust would be attained during construction.

The Mosida Canal would be an 18-mile open structure
lined with earth and would coavey water pumped
f~om Utah Lake to the southern ~osida area for
irrigation. The Elberta Canal would be an enlargement
of an existing canal which would receive water
from the enlarged Mona Reservuir via Currant Creek
and the Elberta Diversion Dam located about 1.5
miles below Mona Dam. Most of this, l3-mile earthlined canal would be open; however, the 2-mile
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section through Currant Creak Canyon would be
buried pipeline replacing the existing pipelines.
Construction and ~peration of these irrigation
systems w.)uld have both beneficial and adverse
impacts on the local environment. A small amount
of the existing landscape would be replaced by
the open canals resulting in a gmall loss of
vegetative production and some displacement of
birds and small animals. There w·o uld be some
disturbance of the stream channel of Currant Creek
resulting from the construction of the Elberta
Diversion Dam which would replace the existing
diversion drun. The visual co~position of this
location would be altered with a larger dam.
There would be no fishery losses on Currant Creek
because Unit operation would not appreciably alter
existing flow patterns and the stream is not
considered to aave any value as a fishery. The
beneficial impacts would be associated with
increased agricultural production and its econo~ic
implications and the craation of about 19,000 acres
of new pheasant habitat. l The gently sloping land
would be expected to facilitate construction with
a minimum of landscape disruption and allow effective
restoration treatment of disturbed lands. Access
would be provided by existlng roads along the
alinement and concrete aggregate w.)uld be obtained
from local comnercial sources. The esthetic
implications of the canals would be questionable
depending upon the tastes of the observer.

(7)

Pumping

Plant~

Table A-6 presents a physical description of the
nine PQnping plants required in the operation of
the Bonneville Unit. The environmental impacts
associated with the construction and operation
of these plants would include landscape alteration
resulting from construction noise levels occurring
during operation, and the effects of the water upon
the lands being served. The latter aspect is discussed
previously in this subsection. The amount of land
required for the plants w.)u1d approximate 10 acres.
The noise levels from the operating pumps sho~ld not
have adverse effects on humans or wildlife activity.
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Approximately 30,200 acres .:)f full and supplemental
service lands in the Bonneville Unit presently have
or would have deficiencies in subsurface drainage
requiring correction with Unit development. With
the application of Unit water, drainage distress
would become more acute on present drainage deficient
areas.
In selecting lands to receive Unit water and Unit
drains, those "Which have excessive salt content
would be excluded. Total dissolved solids (TDS)
in drainage -waters should be kept at a minimum.
This does not eliminate the fact that drainage waters
would generally contain higher concentrations of salt,
nitrates, and p~osphates, etc. The total incre~se
in salts entering Utah Lake and the terminus, the
Grea t Sal t Lake, cannot be de termined un til drainage
requirements develop. The same situatio~ would apply
to the increase in salts entering the Colorado River.
This has been estimated at 10 mg/l at Hoover Dam as
a result of the entire Unit, of which drainage would
be but a part.
Dr-3.inage problems of v~rying degrees would develop
in those areas undergoing irrigation develop~ent.
These problem areas are located on the lower lying
lands of valley floors. These areas are: Spanish
Fork area, Mona-Nephi area, Elberta-Mosida area,
and the Duchesne River area. Determinations of
exact locations and design of drainage systems
would not be possible until the irrigation systems
were in operation and problem areas became apparent.

It is estimated that '(lith Provo Bay development,
more water would be returned to Provo Bay than
is returned under the present operation. It
is expected that the chemical quality of water
p'.lmped from the Bay under Unit operation w;)uld
be similar .to or better than that now leaving
the Bay under natural conditions. The water
now flowing into Utah Lake from Provo Bay
averages about 550 mg/l of total dissolved
solids. Peripheral inflow to the Bay is of
better quality than this, averaging about
300 mg/l of total dissolved solids. The
higher concentratioa of salt in the water
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leaving the bay is caused by the extremely
high evaporation rates within the bay. In
smrunary, the overall water quality should
be improved under Unit conditions.
Even if Provo Bay were separ::t ted fro-.n the
Lake by a dike, no agricultural (nor any
other type) development could take place
without a well designed drainage system.
With an agricultural development the drains
would keep the water table at such a depth
that crop growth would not be retarded.
With an industrial development a drainage
s ys tern ':.vou1d s till be required to keep the
water ta'ble below the found::ttions of buildings
and to permit landscaping.

The major portion of the drainage deficient
Unit lands in the Sp,!3.nish Fork Area are
located adjacent to Beer Creek, due south of
Utah Lake. These lands are currently plagued
with a high grou~dwater table and could be '
reclaimed only by subsurface dr~inage.
Included in this pr oblem area would be
approximately 1,600 acres of non-irrigated
land which also have salinity problems of
varying degrees. Due to favorable subsurface
p~rmeability, total reclamation can be accomplished an these lands by irrigation and
drainage.
Return flow waters from several miles of existing
drains in the Spanish Fork Area, discharge into
Beer Creek and would be mixed with other return
flow water and rediverted for irrigation use
on lands along Beer Creek with no adverse
effects. Under Unit operation most of the
new drainage waters from the Spanish Fork
Area would enter Utah Lake as tributary inflows.
Based on quality analysis of discharge from the
existing drains, the quality of new drainage
waters is estimated to range from 800 to 1500 p.p.m.

The lower lying lands of the Mona-Nephi Area
either have high water tables or would be
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expected to develop high water tables under
Unit operation. Subsurface drainage would be
required to control these water tables thus
making this develop~ent p~ssible. There are
no unusual salinity or sodic problems in this
area.
Drainage waters from the Mona-Nephi Area would
flow into the Mona Reserv~ir and would be
used for irrigation in the Elberta Area.

Return flow waters from the new lands of the
Musida Area would be highly concentrated with
sal t. These f10"Ns wO'..lld be stored in the pond
behind the Goshen Bay Dike to prevent them
from entering the lake. The inflow of salts
to this area would concentrate salts behind
the dike and create a saline ecosystem. The
lands along the lower slopes of the Mosida
Area would be expected to develop a high water
table under Unit development but could be
controlled with Unit drainage systems. Salinity
and sodic conditions are also found in the
non-irrigated soils of these lands. Leaching
of these salts can be accomplished through
irrigation and drainage as has been evidenced
by special leaching tests conducted by the
Bureau of Reclamation in 1962 in these nonirrigated 1and3. As the residual salts are
leached out, it is anticipated the salt
contribution would diminish to about 2 tons per
acre annually.

In the Duchesne River Area some of the
designated Unit lands, located under the
Taylor Canal in the west end of Pleasant
Valley, have become heavily saline since
the initial land ,~lassification and drainage
investigations were conducted.
The Bureau
of Reclamation is presently studying these
lands a~d if warranted these lands would be
excluded from the Unit plan and no drainage
would 'be provided for them. However, subsurface drains would still be planned for
other high wa ter table Unit lands und,~r the
Taylor Canal which do not have a salinity problem.
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The proposed drainage system would not create
ad~itional salt from irrigated land but would
merely change the route by which it reached
the natural surface drainage. SOale lands with
heavy clay soils have been abandoned because
of water logging and concentrated salt accumulations. Where excessive salts exist on Unit
lands proposed to be drained, the salts would
be leached out as the drains began operating.
This w~ald result in a temporary increase in the
salt concentratioL1.s of the a'r ea runoff. As
the ground water levels and soil conditions
stabilized, the salt contribution should return
within a short time to pre-Unit conditions.
In order to maintain the best possible quality
of all drainage waters, local health ordinances
would be enforced to assure that no raw sewage
effluent or barnyard drainage entered the drains.
The e;Jvironmental impacts of construction and
operation of about 157 miles of closed drains,
68 miles of open drain, 12 miles of outlet
collector d'rains and 8 miles of natural channel
improvements would be mainly associated with water
quality of return flows, the lowering of water
tables and resulting change in vegetative capacity
of the land, temporary disruption of the landscape
during construction, and creation of new bird and
animal habitat along open drains. The most obvious
inpacts w~~ld be the changes occurring in land
use patterns as soil moisture conditions were
improved. Aquatic and phreatophyte plants would
be replaced by agriculturally-valuable vegetation.

The features concerning the Bureau of Indian Affairs
activity are: (1) Bottle Hollow Reservoir, (2) Lower
Stillwater Reservoir, and (3) development of wildlife
management areas on Ute tribal lands. The reservoirs
are prop.: )sed to mitigate economic losses to the Indians
that would result from reducing the flow in Rock Creek.
Bottle Hollow Reservoir has been co:npleted and .so;:ne of
its impacts are discussed earlier in this section. The
econo;:nic and social impacts are covered in later
p!lragraphs.
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(1)

b£wer

Sti11wat~r

Dam

~nd ~eservoir

The proposed dam r.vou1d be located on Rock Creek
about 26 miles north of Duchesne and would create
a reservoir with a surface area of ap?roximately
380 acres. (See Figures A-36 and A-37.) The land
to be inundated has received moderate use by man
bat native plant communities are largely intact.
Present utilization of the area includes livestock grazing, fish, and wildlife habitat and
outdoor recreation--primarily under the regulation
of the Ute Indian Tribe • .
The reservoir would inundate about 2.0 miles of
good sport fisn habitat that supports thriving
populations of rainbow, cutthroat, brook, and
brown trout as well as mountain whitefish. The
stre~nside and adjacent habitat that would be
lost are utilized by deer, beaver, several species
of squircel, rabbits, and many other smaller animals.
Moose occasionally pass through the area. While
there are o';:}ly a few species of birds that
permanently inhabit this area, many migrants utilize
it for short periods in the spring, summer, and fall.
Ruffed grouse live in the brushy areas of the stream
bottom land. Inundatiml would eliminate streamside
life zones for several species of amphibians and
feeding areas for reptiles. Ho·wever, this habitat
would largely be replaced by a stable reservoir
shoreline. The reservoir would also alter migration
habits of wildlife. Larger animals such as deer
should have no difficulty circumventing this
obstacle. About 420 acres of livestock grazing
land would be lost to inundation, construction and
relative development. ' Downstream impacts are
discussed in paragraphs C3a and C4c.
There would be considerable physical disturbance
to the landscape of the area because of construction
activities. The dam would be about 72 feet high
and 1,800 feet long. It would be an earthfill
structure and require about 640,000 cubic yards of
material. Borrow areas would be located below the
dam. The nearest source of riprap would be along
Rock Creek channel upstream beyond the reservoir
basin. No specific locations for sources of
earthfill, riprap or gravel have yet been located.
It is expected that extraction of these materials,
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particularly the riprap, would be environmental ly
difficult and could damage Rock Creek channel
above and below the reservoir. About 2.S miles
of the existing road to the Upper Stillwater Area
would have to be relocated around the reservoir
basin. There would be about 50 acres of land
clearing associated with this activity.
The visual impacts of the location would be
substantial. The appearance of the d&~, borrow
areas, and new road would be adverse to thos e
who prefer the present natural setting. The re
would be some permanent landscape scars that
would contrast with the existing vegetated areas.
Since Lower Stillwater Reservoir would be opera t ed
with virtually no water . fluctuatio~,it would
resemble a natural lake and although foreign would
be esthetically attractive o The moderate sl ope
of the surrounding terrain make the shoreline
suitable for recreational development. The Bureau
of Sport Fisheries and \:.[ildlife estimates t hat
the reservoir would yield about .38,000 man-days of
fisaing annually if utilized to its full potential.
Because of its location a considerable dista nce from
a major highwa~ the reservoir would offer a
secluded type of recreational experience. The
Ute Indian Tribe would control the recreati onal
develop~ent on the reservoir.
(2)

Development of Wildl~Ji~~~ement
Ute Triba~~~

A~~~~

Six areas comprising about 6,600 acres of Indian
land between Ouray and Bridgeland have been designated for development into waterfowl management
areas (See Figure A-38J Development of these
lands would mitigate waterfowl and phe~sant hunting
losses to the Indians attributable to the Bonneville
Unit. A sketch map showing locations and acreages
is p~esented in Figure A-32. Development and
management of the lands 'Would require an annual
water supply of about 25,400 acre-feet of wh ich
abo:1t 5,SO{) acre-feet would be nonconsumptive .
0

The construction and operation of the management
areas would significantly alter the existing
vegetative patterns of the areas creating more
marsh habitat preferred 'by waterfowl and phea s ants.

277

So~e

existing flora would be eliminated. The
disruption caused by a~tual construction would
be temporary. Specific develop~ent plans have
not yet been formulated. Howeve~, a feasibility
study accompanied by an environmental assess~ent
is scheduled for 1973.

The previous portion of Section C has discussed environmental
impacts resulting from the individual systems and features of
the Bonneville Unit. Much of the remaining portion of this
section is devoted to discussing the impacts of actions that
frequently occur and ,exert a cumulative affect on the Unit
and adjacent areas or those impacts that cannot reasonably
be considered as resulting from a specific system or feature
and sho'.lld be treated ,3,S cumulative Unit im?acts.

Present Unit planning includes the improvement of about
45 miles of existing road, relocation of about 60 miles
of road and construction of about 23 ~iles of new road.
Table C-2 summarizes the construction according to location
and type. The Forest Service estimates that on the average
it requires 10 to 15 acres of land disturbance for each mile
of road to be constructed. 88 This means that Unit road
construction would remove about 1,000 acres of existing
vegetative cover. The adverse environmental impacts of
this constructio:1 wO'..lld depend upon the physiogr.:lphyof
the land upon which the road would be constructed. Usually
the more rugged the terrain the more clearing required to
build the road to necessary width and grade. In general,
the higher the elevation the more fragile are the existing
ecosystems and the more susceptible they are to degradation
from disturbance. In this respect the roads along the
Strawberry Aqueduct and in the Diamond Fork area would be
expected to produce the most permanent scarring of the
existing landscape. Construction disturbances in these
areas would sometimes not be susceptible to restoration
and ,revegetation. Road 'work in other Unit areas would
not be expected to be harsh on the local landscape.
Some of the potential adverse. environmental impacts that
could result from road construction, particularly on steeper
forested lands, are described below with an excerpt from a
Forest Service report concerning forest roads in general: 70
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ROADS
-,--------

, "III.

"A.

General Dis<;;.ussi0I.!.
"Forest roads have a significant imp::lct on the
hydrologic functioning of the watershed. Increased
runoff resulting from construction of miles of
Forest roads and the associated erosion, can and
does seriously damage the watershed. Roads have
been a major contributor to the increase in
sedimentation resulting from on-the-ground develop.:nent and use. In some areas, as much as 90
percent of the increased sediment production
caused by use of the National Forest has been
attributed directly or indirectly to cmlstruction
and use of roads.
"In the life of a road, there are three critical
periods. First is the construction stage during
wnich soil is being manipulated. Second is the
curing stage wnich lasts from completion of
construction to approximately 3 years while soil
is extremely erodible. Third is the long-term
life of the 'road d'..1ring wllich natural climatic
factors act on a somewhat more stable road prism.
All three periods of road life are imp:::>rtant
although rates of erosion are highest during construction and curing periods and diminish thereafter
(assuming new activity is not initiated). Several
factors including wind, precipitation, fros4 and
d'rying affect eros ion. For example, raindrop
impact is as im?:::>rtant in displacing material
as ove'r lalld flow on steep slopes; fros t 1 ifts
particles and then upan melting allows them to
roll under force of gravity to lOwer elevations;
wetting or drying soil causes the disintegration
of some soil and rock aggregates ,t hrough changes
in par.e pressure and -.noisture tension within the
soil mass; wind moves soil p::lrticles if the soils
and cover conditions are right. Wind erosion
has been observed as a major problem on fill
slopes in Idaho. Although all the p~ysical
properties of the soil, geology, and climate
affect the rates and magilitudes of sediment produced
from a road prism, slope steepness and slope
length interacting with stor.m characteristics seem
to be the most important.
"Sediment yields from a:ceas und,=rgoing intensive
development are often 500 to 100 times greater than
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Table C-2
Road Construction Required for Bonneville Unit

1/

Type of Construction and
Road Length (Miles)
ImproveReloment
cation
New

Bonneville Unit System
and Description of Road
strawberry Aqueduct Collection System:
strawberry Reservoir:
Highway 40 (north end) (constructed)
Westside Road
From Highway 40 to Strawberry River
(constructed)
Outlet tunnel (constructed)
Highway 40 to Layout Creek (constructed)
Currant Creek Road to Water Hollow
Tunnel and Diversion Darn (constructed)
Currant Creek Road to Layout Tunnel and
Diversion Darn (constructed)
Layout Creek to Race Track Creek to
Vat Tunnel outlet
Highway 35 to Vat Diversion
From West Fork Road to Rhodes Tunnel
outlet
From Highway 35 to Hades Tunnel outlet
From Highway 35 to Win Diversion Darn
Stockmore Ranger Station to North Fork
Siphon
North Fork Siphon to Hades Diversion
North Fork Road to Stillwater Tunnel
Outlet (constructed)
Mt. Home to Upper Stillwater Darn
Around Lower Stillwater Reservoir
Subtotal

5.78
10.50
7.60
.25
9.70
4.94
1.95
1.62
8.60
.54
2.59
.13
4.21
1.90

2.75

Municipal and Industrial System:
Relocation of U.S. Highway 40-189
around Jordanelle Reservoir
Relocation of U.S. Highway Alt. 189Utah Highway 151 around Jordanelle
Reservoir

34.25

13.46

9.38
5.59

o
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1.00
2.46

20.00
44.41

Subtotal

.60

14.97

o

Table C-2 (continued)
Road Construction Required for Bonneville Unit

Type of Construction and
Road Length (Miles)
ImproveReloment
cation
New

Bonneville Unit System
and Description of Road
Diamond Fork Power System:
Access Road to Syar Tunnel
Access Road to Syar Powerplant
Access Road to Corona Aqueduct
and Sixth Water Powerplant
Access Road to Dyne Aqueduct
Relocation of Rays Valley Road
Access Road to Sixth Water Dam

.92
.09
1.67
1.12
.71
3.46

Subtotal

0

Irrigation and Drainage System:
Relocation of county road around
Hayes Reservoir
Relocation of Forest Service road
around Hayes Reservoir
Relocation of ' county road around
Mona Reservoir
Access road to Mona Dam
Subtotal
Grand total for Unit

l/

1/

1/

7.26

5.40
.28
5.60
2.68

o

11.28

2.68

44.41

61.21

23.40

Total road mileage for all types of construction:
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.71

129.02 miles.

from forested areas. They create serious problems
in intensively developing areas such as Diamond
Fork. On highway cuts in Id,3.ho annual losses up to
several hundred tons per exposed acre have been
measured; in one case 97 toas per acre of soil and
62 percent runoff from 2.5 inches of intense
rainfall on a bare highway cut was observed.
"Indirect consequences are equally important.
Major damage from roads is not limited to .sedimentation from the road prism itself. Water generated
from the road prism and drained onto adjacent
soil provides an equally potent opportunity for
erosion. The road prism acts much like a paved
catchment in that it greatly increases surface
runoff. If the road is surfaced, all of the " precipitation which falls upon it may be expressed
directly as overland flow. Even if the road is
unsurfaced, as much as 90 percent of the precipitation
which falls upon the road prism may be expressed
as overland flow.
To complicate this problem,
roads by design concentrate the water prior to
draining it from the road. This water, existing
in concentrated form, increases both the opportunity to initiate erosion and the capability for
sediment transport from areas adjacent to roads.
"For example, a road located 100 yards from a stream
channel and producing 50 tons of sediment for each
acre of exposed prism per 2-inch storm may deliver
80 percent of the sediment or 40 tons per acre
directly into the stream. The dle l ivery potential
means that not only is the material removed from
the road prism, but "it is placed directly into
the stream. This presents a serious problem
particularly in areas where the natural potential
for cleansing the stream is eliminated by
containment of spring peaks."
In addition to the general impacts described above, roads often
intersect stream courses, and crossings must be made. Particular
care w.)uld be exercised in the dlesign and location of stream
crossings so that a permanent erosion source would not be created.

The construction of the Bonneville Unit would cause the
loss of about 22,000 acres of existing vegetation. About
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20,000 acres of this loss would result from inundation
by reservoirs. The remaining 2,000 acres of vegetation
would be removed in conjunction with road construction
and excavation of borrow materials. Some of the latter
losses would be recovered through application of restoration
techniques.
The ecological implications of these vegetative losses
are variable in magnitude and intensity and are not well
understo:Jd. In most instances the plant comm".1nities that
wDuld be destroyed are not unique and are found in abundance
in adjacent areas. However, inundation of lands along Rock
Creek, particularly the 340 acres at Upper Stillwater site,
would destroy streamside forest vegetation zones that have
special characteristics and are in relatively s~ort supply.
The relationship of vegetative CO 'le!" to wildlife habitat is
discussed in paragraph C4c.
In addition to inundation losses and removal of vegetation
resulting from construction activities, significant vegetative
alteration within the Bonneville Unit area would occur when
wetlands would be drained and converted to irrigated farm
lands and when dry lands receive water. Under existing
operating plans about 213,170 acres of land 'would receive
supplemental irrigation and 29,370 acres of new land w'o uld
receive a full supply of water. The net result would be an
increase in cultivated agricultural vegetatioa.
The evaluation of changes in algal populations ha3 not
progressed enough to be useful in assessing environmental
impacts of the Bonneville Unit.

While it is recognized that reduced strerunflows would have
impacts upon all existing forms of plant and animal life
within the aquatic ecosystem, much of this portion of
Section C is devoted to discussing the status of fish
populations because of the imp:Jrtance and p:Jpularity of
this indicator organism. Often a thriving fisn population
signifies a "healthy" e~osystem.

One of the conclusions reached at an

Instrefu~

Flow

Requireme~t_~~~ks~9~106 held in March~f 1972~~
that at this time fis~ery science does not have the
capability of accurately correlating streamflows "with
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praductian af aquatic life. It was further concluded
that there is an urgent need far research to deve1ap
saund .3.nswers, beyand mere judgment, regarding the
re1atianship between stream flaws and fish praductian.
Despite the fact that in-stream flaw requirements far
fish are nat camp1ete1y u·.:tderstaad there are methads
available with which fishery habitat can be generally
assessed and evaluated in re1atian to' reduced water
flaws.
One such study was carried 0~t by the State af Ca1arada
an the White River fram .Ju1y 1962 to' mid-April 1963. 107
This study shawed that as the rate af stream discharge
is reduced several habitat factors are alsO' reduced.
Ve1acity is affected the most, fa11awed in arder by
reductians in va1ume, dep ~h, water surface area, and
wetted perimeter.
Pao1 areas are reduced in number and size because af
lesser depth. Riffles lase their water ve1acity and
with it some of their capacity to' suP?art fish spawaing and incubatia~ of eggs and pravide habitat far fish
faad organisms. Reductian in water depth leads to' farmatian af lethal anchar ice during the winter. It is
during the winter manths that the natural fla·l1s af streams
are at their 10'vvest levels and enviranmenta1 stress up,:m
fish is the greatest. Sev'a re1y reduced flaws during the
summer can lead to' the occurrence af undesirably warm
water temperatures, lass af incubating eggs af spring
spawae:.cs, and reductian in paa1 turbu1ence--an impartant
habitat factar far traut. The net effect af streamf1aw
changes would depend upon the characteristics of individual streambed ;,ectians and the extent and timing af the
discharge reductian.

During the caoperative planning far the Bannevi11e Unit
by the Bureau af Reclamation, Utah State Dep.a'r tment of
Natural Resources, Farest Service~ Ute Indian Tribe,
Bureau of Indian Affairs, and Bureau of Sport Fisheries
and 'Wildlife, special cancern was expressed regarding
the prap::>sed de'v1t'l.tering of trout streams in the Uinta
Basin. In an effort to preserve some of these stremns
for fishing downstrealn from proposed diversions, the
Utah State Fish and' Game Commission (State Division of
Wildlife Resources) in January 1963 approved the following recommended bypasses: 1
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25 second-feet to Rock Creek at Upper Stillwater
Dam.
8 second-feet to the West Fork of the Duchesne
River at Vat Diversion Drun.
6 -second - fee t to Currant Creek at Currant Creek
Dam.
12 second-feet to Stra-~berry River at Soldier
Creek Dam.
45 second-feet to Duchesne River at Knight
Diversion Dam.ll
fi--Thi;-;;~~d:lti;a was later withdrawn when

'the site for Knight Diversion Dam was moved 2 miles
downstream from its original location.
Minimum release reco:n.mendations were also determined by
the Forest Service for those important Uinta Basin fisheries located within the boundary of the National forests. l09
These recommendations are as follows:
20 3econd-feet to Rock Creek at Upper Stillwater
Dam.
3 seco:J.d-feet to Wolf Creek at Rhodes Diversion
Dam.
8 second-feet to Wes t Fork of the Duchesne River
at Vat Diversion Dam.
5 second-feet to Currant Creek at Currant Creek
Dam.
The method of determining the mlnlmum releases reconunended
by the State of Utan consisted of exa.nining the long-term
records of historical flow obtained -by the U.S. Geological
Survey and making the recommendations corresp~ad to the
average minimum flows recorded at or near the location of
Unit features. 120
The method used by the Forest Service to evaluate BO-:J.neville Unit streanlS consisted of a modification of a line
transect technique designed to estimate selected fish
habitat characteristics .108 The pat'aLneters measured
included stream width, depth, p~ols, riffles, bottom
composition, bank stability, streamside vegetation, channel
gradient, arid stre~~ length. The published data for the
Bonneville Unit streams were primarily collected in 1962. 109
Data fro~ the two stations located on Upper Rock Creek
were obtained in 1963 and 1964.
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The number of sampling stations required to adeq"lately
describe a section of stream and to maintain acceptable
1 imi ts of prec is ion de pends up,::m the length of the section. In general, the 1-mile interval would be aiequate for streams that are 15-30 miles lo~g with closer
spacing being required on shorter streams. lOS The 1972
Forest Service Report (Stream Habitat Studies on the
Uinta and Ashley National Forests) 10j was p"lblished as
p.art of that agency's comments on the :Bonneville Unit
Draft Environmental Statement. The report furnished
data collected from six stations located on two streams
while stating that sam?ling points on each stream were
located at I-mile intervals beginning at the Forest
boundary and extending upstre&n to and including the
location of the particular Unit feature under study. It
also states that selected stations were permanently established on each stream so that discharge measurements at
the stations could be taken annually for comparative
purp~ses.
No comparative data for different years were
included. This situation for streams having recommended
minimum bypasses is illustrated below: .
Miles on
Forest
Below
Stream
Rock Creek
Wolf Creek
West Fork of the
Duchesne River
Currant Creek
Total

No. of Sampling
No. of Sampling
points
Station Analyses
Established 127
Published in the
F:.~e127 _On Forest Off Forestl/
_~972 Re1Z.~:.tl09 _
8.50
1.25

11
3

4
0

2
0

4.50
2:..QQ
19.25

5
5
24

2
5
11

0

-f±
6

Dat~btained cooperatively by the State and the Forest Service but
is presently unavai1able. 120 , 133, 169

11

It is evident that enough sampling stations were
established to meet the minimum requirements for
adequate strea~flow description and statistical
precision but that data for only 25 percent of
these stations were published. Only on Currant
Creek are data from a sufficient number of stations
presented. On Wolf Creek and West Fork of the Duchesne
River no data are presented and the assumption is
made that the ori~inal recomnendations, made in 1962,
are still valid. l 7 Discussion with the Forest Service
personnel partially responsible for the 1972 report
revealed that, to ensure accuracy, only data from
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stations where stream discharge measurements were
made, were published. 88 ,133 Because of a lack of
stream discharge measurements, it was necessary to
publish data from two different years on Rock Creek.
Unfortunately, both of the stations having published
data are located within the upper 3 miles of the
section of stream that would be affected by Upper
Stillwater Dam and no data were available for the
remaining 5 miles of stream.
Despite the confusion caused and the questions raised
by the failure of the Forest Service and the State to
publish all of the collected data, the resulting recommendations appear to be reasoaable and to correspond
well to historical average minimum flows. It is important to remember that the purpose of the Forest Service
study was to determine the amount of flow which should
be retained in the streams, during the nonirrigation
and winter season, in order to prevent degrading the
existing aquatic habitat to a point where irrep~rable
losses would occur through diversion of natural flows
into the Strawberry Aqueduct.
The Bureau of Reclamation evaluated the m~n~mum bypasses
recommended by the cooperating agencies and related
these demands to the water supply available to the
Bonneville Unit from Uinta Basin streams. It was determined that the Strawberry Aqueduct would be capable of
diverting an average of 136,600 acre-feet of water each
year. Meeting the State Fish and Game's minimum flow
for fishery purposes of 37,000 acre-feet each year would
result in a net loss to the divertible flow of 62,900
acre-feet per year as explained in paragraph H3c.
In order to salvage some of the fishery habitat immedi·ately below stream diversions and dams and at the same
time preserve Unit feasibility, the storage capacity
design of Upper Stillwater Reservoir was increased to
allow for 1~wnstream releases totalling 6,500 acre-feet
annually.1 After consultation between the Bureau of
Reclamation and representatives of the Utah State
Department of Fish and Game (now the Division of Wildlife Resources) and the Utah Water and Power Board
(now Division of Water Resources) it was agreed that,

1/ -~ acre-feet per 24-hour day

=1
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c.f.s. per 24-hour day.

the original mLnlmum flow recommendations would be
reduced from 37,000 acre-feet to 6,500 acre-feet
per year. This agreement was published in a formal
resolution advanced by the State on April 12, 1965,
with concurrence from the Governor, and requesting
that the Bureau of Reclamation amend the Definite
Plan Report for the Bonneville Unit to reflect the
reduction in water available for maintenance of fish
habitat. 110 The State resolution specified as follows:
"That 6,500 acre-feet of water be made available
annually for fishery releases as provided below:
"a.

That flows of Rock Creek as measured at the north
boundary of the Uintah-oy~ay Indian Reservation
be not less than 25 cfs.II To accomplish this
minimum flow, spills at the Upper Stillwater Darn,
bypasses for downstream irrigation and natural
inflow, will be augmented by not more than 3,500
acre-feet of stored water annually.

"b.

That 3,000 acre-feet of stored water plus any
unused portion of the 3,5008 acre-foot storage
allocation for Rock Creek be available annually
for release to the Strawberry River below Soldier
Creek Dam."
I

The resolution also requested that the 45-second-foot
minimum release originally recommended for the Duchesne
River be withdrawn and that the site for Knight Diversion
Dam be moved downstream about 2 miles, which would preserve
more of the best part of the river for fishing. This
recomnendation has been accomplished.
The Bureau of Sport Fisheries and Wildlife and the
U.S. Forest Service were not party to the State
resolution. However, the Bureau of Sport Fisheries
and Wildlife withdrew its original recommendations
to be consistent with the Statefs amended recommendations.
The Forest Service has not altered the recommendations
derived fro~ its stream habitat studies.

---flow recommendation was determined jointly

~--------- ....... ~ ...
11
The 25 cfs minimum

by the State Division of Wildlife Resources, the Ute Indian Tribe,

and the Bureau of Sport Fisheries and Wildlife. 122
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The Bonneville Unit Plan includes a 10-year program
designed to (1) determine the best possible use for
fish conservation of Unit water that would be made
available for fishery releases to Rock Creek and
the Strawberry River, (2) investigate possibilities
for stream improvement, and (3) investigate replacement ml~asures for lost stream fishing. That portion
of the study for Rock Creek on Ute Tribal lands would
be carried out by the Bureau of Sport Fisheries and
Wildlife in cooperation with the Ure Tribe and the
Bureau of Indian Affairs. Studies on other Unit streams
would be conducted by the Utah State Division of Wildlife Resources in cooperation with the Forest Service
where applicable. The cost of the 10-year study has
been estimated at $267,000 and would be included under
provisions of Section 8 of the Act of April 11, 1956
(70 Stat. 105) which authorized the Colorado River
Storage Project. To date about $27,000 has been spent
by the Bureau of Sport Fisheries and Wildlife in an
evaluation of the expected impacts of potential reduced
flows in Rock Creek on the fishery resource and to access
equitable mitigation measures. The Bureau of Sport
Fisheries and Wildlife plans to study conditions on the
Strawberry River d'.1ring 1973. The remainder of the study
has not yet been formulated.
Table C-3 compares historical winter flows of the intersected Uinta Basin Streams with recommended fishery bypasses and planned Unit releases. When analyzing this
table, careful attention should be given to the footnotes
of explanation.
Table C-3 shows that the recommendations nt9.de by the
fishery resource agencies closely resemble the historical
minimum winter flows and are less than the historical
average flows.
Considering these comparisons in addition to the soundness
of the Forest Service method used to derive the recom~en
dations, the Bureau of Recla~ation recognizes that degrad~
tion to the fishery habitat in those reaches of stream
would result if the recommended minimum flows are not
available in that reach. The Bureau of Reclamation does
not believe that all of the fishery resource below each
diversion and dam would be destroyed for the entire
length of the reach of stream to be subjected to reduced
flows. Bureau of Reclamation hydrological studiesll
Studies co;;is ted -;£ evaluation of U.S oG'.S gaging readings, limited
field measurements, and area-altitude runoff calculations.

1/

0
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Table C -3
Relationship of Historical Flows, Recommended Fishery Bypasses and
Historical Flow ( cfs)
1920 - 1960
Extreme
Minimum 1:.1
Rock Creek

N
\.0

o

11

Winter (October thru March)
Average
Maximum
Minimum

22.0 1.1

17.01.1

28.0 11

1.5

3.2

4.0

8.0

Hades Creek

0.2

1.6

2.4

3.2

Wolf Creek

1.8

3.2

4.1

6.5

West Fork Duchesne River

5.0

7.0

9.0

1.3.0

Currant Creek

1.0

5.0

7.2

8.4

Layout Creek

0.5

0.5

0.5

0.5

Water Hollow Creek

1.5

1.6

2.4

3.2

Strawberry River 111

7.4

13.0

15.0

19.0

This is the average minimom daily flow.

Recommended Minimum Bypasses (cfs) for Stream Fisheries
Utah
Bureau of
Utah
Division
Sport
U. S.
State 21
Joint
Wildlife
Fisheries
Forest 11
ServiceResour ces
& Wildlife
Resolution

47.011

South Fork Rock Creek

!I

Unit Releases at Strawberry Aqueduct Diversion Points

P1all~cc

25

Y

25

Y

20

Y

25

2/

8 ~I

8 ~/

8

-

~I

~I

62./

5

-

~I

- 1/101

3

6

- II
- II
12

12

- 121

- 131

Minimum flows occur both summer and winter.

U. S. Bureau of Reclamation to amend the Definite Plan Report (or the Bonneville Unit, C.U.P.

11 Flows at Upper Stillwater Damsite.
~I

Recommended bypasses at Upper Stillwater Dam.

21 Recommended flow of 25 cfs to be maintained at Forest and Indian boundary.
~I

wint~r

months a bypass of about 8 cfs is necessary.

II

Rock Creek has a 5 to 33 cfs winter stream gain (excluding flows of South Fork) between Upper Stillwater and the Forest boundary.
Flows below diversion points, October thru ~~rch, will consist of seepages and accretions.

~I

Recommendation withdrawn in the interest of preserving Unit feasibility.

~I

Recommendation withdrawn to be consistent with Utsh State Joint Resolution Recommendation, April 12, 1965.

101 Minimum bypass of 5 cfs (or natural flow if less)
-

Durint

fishery values in a 5-mi1e reach of stream

111 Strawberry River flows would be impounded

a!J :) v",

~ou]d be made at existing Currar.t Creek Feeder Canal Diversion Dam to enhance stream
the proposed Currant Creek Reservoir.

by S:j1dier Creek Dam and not diverted by the AqueduCt.

121 U.S. Forest Servh.e makes recommendaticrl.s for stream flows within forest lands.
131 A 3000-acre-ioot annual release to St ra,,,berry River with a 400-acre-foot irrigation release will maintain a 4 cfs to 5 cfs flow below
Soldier Creek Dam.

3500 2..!~./

- II
- II
- II
- II

21 A Resolution of the Utah State Department of Fish and Game, the Utah Water and Power Board, the Governor concurring therein, requesting the
-

Bypasses
Included in
Unit Plan
(acre-feet)

3000 131

have indicated that seepages and accretion flows
below Unit structures would contribute water to the
channels of all the streams to be dewatered and in
some cases the reco~mended minimum floNs would be
met or exceeded a relatively short distance below
the Unit feature. These situations will be described
and documented below.
The effect of the planned fishery bypasses on the
fishery requirements, at the points of
diversion and impoundment, is illustrated in Table
C-4. It is apparent that under the proposed plan
of operation there would be an average annual unsatisfied fishery demand of about 20,000 acre-feet of
water. In interpreting this table, it must be remembered that stream gains below Unit features have not
been included and the figures presented cannot validly
be applied to downstream locations, but only to the
reach inunediately do';v'ilstream from the Strawberry
Aqueduct Diversion.
recomffio~nded

In order to graphically illus trate 'the effec ts of the
presently planned Bonneville Unit on streams within
the Unit area, several figures and tables have been
prepared. Three types of conditions are depicted fo'r
the TTinta Basin str:eams. Upper and Lower Provo River,
Sixth Water Creek, Diamond Fork Creek, and the Spanish
Fork River. These conditions are:
(1) the winter flow situation, (2) the early irrigation
or high runoff period, and (3) the late irrigation or
low runoff period. The average streamflow conditions
depicted for Uinta Basin streams are based upon the
historical flow records for the 1920-60
period.
This 40-year period is sufficiently long to represent
typical hydrological conditions. For the Provo River,
the record for the year 1956 represented a near average
set of conditions and data for this year were used to
prepare the illustrations presented.
Schematic flow diagrams of the Uinta Basin strea'11S
affected by diversion or impoundment are presented
in Figures C-l through C-3. Flows within the capacity
of the Strawberry Aqueduct intake structures and not
required for downstrea~ rights would be diverted into
the Aqueduct for conveyance to Strawberry Reservoir.
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Minimum flows would consist of spills during years
of high runoff, releases for downstream rights including
the fishery bypasses at Upper Stillwater and Soldier
Creek Dams, seep~ge past diversion and impoundment
structures, and inflows beginning liTh~ediately below
features. For the Uinta Basin streams, significant
(greater than 500 acre-feet per year) releases for
downstream rights would occur only on Rock Creek.
This means that, except for Rock Creek, minimum flow
problems for fishery purposes would occur o~ all
streams for about 9 months of the year (July through
March). This would be because at all times other
than during spring runoff the aqueduct sy~tem would
be capable of diverting most of the natural streamflow at the diversion p~ints. Thus, the aggregate
flows during part of the year for a portion of the
strea'Tl channels w'':>".1ld be lower than the minimum flows
recommended by the State of Utah, the Bureau of Sport
Fisheries and Wildlife, and the Forest Service.
Figures C-l through C-3 also show the locations of
all pertinent Geological Survey streamflow gaging
stations.
Because of the long period of record, there are
unique values that can be used to express the streamflows that would be expected for given periods of
time. These are the mean or average daily flows and
the average monthly flows. When the average monthly
flow shows little change in magnitude from 1 month
to the next, it is an indication that there are only
minor daily flow fluctuations. The streamflow
extremes are best represented by records of the year
that maximum runoff occurred (maximum year) and the
year that the minimum runoff occurred (minimum year).
It is important to realize that streamflows, even for
daily periods, are not constant and the fluctuations
near an average can be significant. Under natural
conditions, flow fluctuations per unit time are at a
minimum because tributary inflows are quite constant •
. Tables C-s through C-18 present maximum, minimum, and
average flow figures in an attempt to illustrate flow
patterns. The terminology used in ~1.e tables is defined as follows:
~imum"':y~

- The year in which the maximum runoff
occurred in the drainage basin for the period of record.

Minimum yea~ - The year during a drought period in
which the minimum runoff occurred in the drainage basin.
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Table C-4
Ef fect of St rawberry Aqueduc t Fishery Bypasses cn Recommended Fishe r y Requirements
(Annual bypasses are based upon monthly flows)

St r eam 2/

N
\.0
W

RecOilInended
Bypass
Fi shery Require.
(ds)
(af/yr.)

U.S. Forest Servic e
Met by Spills
Projec t
& Irrigation
Releases
Bypasses
f or Fish
(af/yc)
(a f/yr . )

Unsatisfied
Fishery
Requirement 1/
(af/ yr .) -

Sta t e Div ision of Wildlife Resources
Rec ommended
Projec t
Me:.: by Spills
By pas s
&. hr ig!Hi on
Releases
Fisher y Requ ire .
Bypass es
for Fish
(ds)
(af/yr.)
(a f/yr. )
(afiyr.)

I

Rock Creek

20

14 .300

3.600

3.500

7.200

25

Wolf Creek

3

2.400

0

0

2,400

-

West Fork
Duchesne River

8

5.900

1.100

0

4,800

8

Currant Creek

5

3,700

300

0

3,400

6

-

--

---

---

---

36

26,300

5,000

3,500

Strawberry River
To t al

-

-

-

--

18.100

4 ,300

3.500

10.300

-

-

-

-

5,900

1,100

0

4.800

4,300

400

0

3,900

-

12

8,700

400

3.000

5,300

-..-

--

---

---

---

---

51

37,000

6,200

6,500

24,300

17,800

-

Unsa t i s fied
Fishery
Requ i rements 1/
(af/yr.) -

- -- -

-

-

-

1/
-

These figures a re only va lid for l ocation s immediatel y be l ow points of divers i on of imp,)undment a~d cannot be applied to downstr eam
locations r ece iving water from see pages, accretion f lows and return flow •.

Jj

No fishery bypa sses wer e r equested f or South For k Rock Creek, Hades Creek, T-.... in C:reek, Layout C::- cek or \·ister Hollow Creek .
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August 1920- 60

Duchesne River & Tributary Flows
Fig

C-3

U. S.G.S. Gaging Station
Diversions
Stream Flow (w ithout project)

~ Stream

Flow (with project)

Maxi~ an~ mi~i~daily flow - Average
30-day period that w.~s selec ted from the

flow for a
4l-year period of record which would resemble the maximum or
minimum flow for a 30-day period in the future. Because
maximum and minim~~ instantaneous flows cannot be
precisely predicted, these short-period averages
give the best indication of the magnitude of flows to
be expected.
Average Daily fl£~ - The average flow of the entire
period of record for the month as indicated in the
table.

For the purposes of convenient discussion, average
figures have been used in the text. HO'ilever, to obtain
a complete view of expected flow conditions, maximQm
and minimum flows should also be studied.
Intercepting the high floNs of the spring runoff would
decrease the rate of bank cutting and meandering of the
streams below the diversion structures. In turn, this
would result in a reduction of the silt load carried to
the lower Duchesne River and the Green River.
Despite the collectio:l of a great deal of hydrological
data, it is not possible to accurately and precisely
predict the exact am~unts of water that would be available immediately downstream from Unit structures. The
o:lly way to obtain completely accurate data is to assess
the situation after construction. It is planned to
monitor 0peration at each diversion and where possible
reduce the adverse effects on fisheries through reaso~
able and controlled regulation of flow. At present,
Water Hollow Diversion D~n is in operation but is not
being studied. However, ouly about 50 percent of the
available water is being diverted until an evaluation
can be made. An evaluation w~uld also be accomplished
below Soldier Creek D~m prior to initiation of the
proposed storage schedule.
In years of short water supply, i~rigation shortages
in Bonneville and Uinta Basins would be shared, equally
resulting in reduced diversions into Strawberry Aqueduct.
During d"rought periods, natural flows 'would tend to
prevail and most of the flow would be bypassed to the
streams along the Aqueduct.
(a)

Duches~e R!~

There are no direct Unit diversions from the river
until Knight Diversion Dam which is located 42 miles
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dJwnstream from the orlgln and 8 strelli~ miles
above the ' town of Duchesne. However, the Bonneville Unit would -reduce existing flows in the
portion of river between Hades Creek tributary
and Knight Diversion Dam by taking water from
tributaries (Hades Creek, West Fork of the Duchesne
River, and Rock Creek) and thus lessening stream
gains. Figures C-4 through C-6 depict representative seasonal flow patterns without and with the
Unit. The hydrological effects of the Bonneville
Unit would not be significant below the town of
Duchesne and are not considered in this statement.
Increased flows would occur during the summer months
in Duchesne River below Starvation Reservoir due to
return flow from Unit supplemental deliveries to
irrigated lands along the lower reach of the river.
Under Unit conditions, D-:.lchesne River winter flows
from Hades Creek downstre&~ about 30 miles to Rock
Creek would be virtually the same as at present,
because loss of tributary inflow would be so small.
HOWever, the flow reduction in Rock Creek would be
sufficient to reduce the flow in the Duchesne River
by about 30 percent down to Knight Diversion Dam.
This reduction in flow should not exert a significant
adverse impact on the fishery because the rerw.lining
water would be more than twice the minimum flow (45
seco:1d-feet) originally recommend,~d by State biologists. l
At the dam nearly all the water is diverted into
Starvation Reservoir thus reducing normal flow
from about 150 c.f.s. to less than 25 c.f.s.
Stream gains below Knight Diversion ·DlliTI are subs tan tial and reach a favorable level shor tly b·a10w
Duchesne. It is expected that only the dewatering
of the stream immediately below Knight Diversion
Dam 'iluu1d have significant adverse impact on aquatic
life. Approximately 7 miles of this section of stre&~
is rated as Class III by the State and hence is of
significant fishery value. The remaining 1 mile of
strea~ is rated Class IV.
During the spring or early irrigation season,
Unit flows above Rock Creek would not be altered
substantially from existing conditions. The sizeable
diversion at Knight Diversion Dam below Rock Creek
would not seriously affect the fishery during this
period of peak flow since there 'would be about
600 c.f.s. of flow remaining.
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Flows in the entire 42 miles of river between
Hades Creek and Duchesne would be reduced, und,~r
Unit operation, during the late irrigation (late
srummer) season. The reduction w~uld be small in
the streffiTI above Rock Creek. Flow losses below
Rock Creek would be greater and the reduction
would amount to about a 50-p.3rce·i:lt loss of flow.
However, a flow on about 100 c.f.s. would remain.
Bureau of Reclamation streamflow analyses 150
indicate that since flow reductions w0~ld be small,
any reduction in fish production that might occur
should not be significant in the river between
Hades Creek and Knight Diversion Da.m. About 10
miles of this strerun section is rated Class II,
about 31 miles is rated Class III, and 1 mile is
rated Class IV. The severe reduction of flow during
the winter below Knight Diversion Dam w~uld be
expected to significantly reduce the capacity of
approximately 7 miles of the Class III water to
support fish. The classification of the stream
section would be expected to be lowered to Class
IV or below.
(b)

Rock C,reek
The proposed Upper Stillwater Damsite would be
located on Rock Creek, 1 mile above the confluence
with South Fork Rock Creek, 2.3 ~iles above the
U.S.G.S. Gaging Station No. 9-2780, and 8 miles
above the U.S.G.S. Gaging Station No. 9-2790.
Upper Stillwater Reservoir would provide storage
and regulation for the flows of Rock Creek and
the South Fork of Rock Creek fo~ diversion to
Strawberry Aqueduct. Flows not required for fish
or for Rock Creek and Duchesne River irrigation
demands would be stored in the reservoir or
diverted to the aqueduct. Abo~t 3,500 acre-feet of
water in Upper Stillwater Reservoir would be
utilized to maintain a minimum flow of 25 c.f.s.
(or natural flow if less) measured at the northern
boundary of the Indian Reservation aboJt 8 miles
downstream. This is the joint recolnmendation of
Bureau of Sport Fisheries and Wildlife, Utah
Division of Wildlife Resources, and the Ute
Indian Tribe,and would require an average release
at the dam of about 8 second-feet. The daily
fluctuation in flow would range between 5 a:"ld 11
c.f.s.
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An additional 3,000 acre-feet of water from
Upper Stillwater would be conveyed through
the aqueduct and used to maintain a minimum
flow in Strawberry River below Soldier Creek
Ha~.
Any unused part of the previously mentioned 3,500 acre-feet would be used to
supplement the fishery releases below Soldier
Creek Dam.
The total annual diverted flow of Rock Creek
under the proposed plan is estimated to be
82,900 acre-feet annually, which includes the
9,000 acre-feet divertible flow of South Fork
of Rock Creek and the 3,000 acre-feet allocated
for fishery releases below Soldier Creek Dam.
Construction and operation of Upper Stillwater
Darn and Reservo ir would have the effec t of
reducing the flow of Rock Creek immediately
below the dam to about 25 percent (10-40 percent
range) of the average flow during the winter
months and causing a substantial reduction of
the peak spring runoff flows. Average summer
flows would be reduced by about 75 percent.
Bureau of Reclamation reservoir operation
calculations 150 show that spills from the reservoir would occur during June and July about
24 out of 41 years. Releases to meet commitments
for fish and irrigation are necessary 92 percent
of the time during the period of study. For the
remaining 8 percent of the time, only seepage
past the da~ would contribute to streamflow
immediately below the dam and would usually o~cur
during the summer and fall months when the
reservoir would be full. Table C-5 shows the
historical flows of Rock Creek up Upper Stillwater
Damsite and the estimated Unit flows i~mediately
downstrea~ from the dam.
With Unit conditions a flow below the dam of 5 to
11 c.f.s. (an average of 8 c.f.s.) would be maintained during winter months to meet fishery commitments at the U.S. Forest-Indian boundary and
a flow of 29 to 170 c.f.s. excluding reservoir
spills, during the summer months would be maintained for irrigation.
The watershed between the damsite and the confluence
with South Fork Rock Creek contributes about
18 to 24 c.f.s. to the flows of Rock Creek
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TABLE C-S
Rock Creek Stream Flows at Upper Stillwater Dam
1920-1960
(Unit-Cubic-feet per second)

Historical Without Unit 2/
Maximum Year 192~/
Minimum Year 1934l/
Maximum Daily Flow
Minimum Daily Flaw
Average Daily Flow

w

0

~

With Uni~/
3 6
Maximum Year 1921-/ _I
Minimum Year 1934~/
Maximum Daily Flow / 6/
5 Minimum Daily FlowAverage Daily Flow

II

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

May

June

July

62
16
122
0
47

32
17
52
8
32

24
15
42
8
24

24
18
33
11
23

27
20
29
11
22

33
16
33
7
23

50
32
113
22
49

461
65
535
65
386

1346
153
1346
153
620

329
39
346
39
191

7
8
10
4
7

4
6
11
3
5

8
8
11
4
8

7
11
13
4
8

6
9
11
6
8

5
35
35
2
7

895
170
895
2
173

95
44
102
2
39

2~j
8
20
2
5

2~j
70
70
2
6

Aug.

Sept.

156
31
156
33
80

109
25
123
25
57

2~/
38
93
2
9

13
29
86
2
17

1/ The flows are the average daily flow for the month.
All flows estimated from historical record of Rock Creek near Hanna USGS Gage 9-2785, South Fork of
Rock Creek USGS Gage 9-2780 and Altitude-Area-Run-off method used by the Bureau of Reclamation.
3/ Year means water year (October through September).
~/ Unit flows include releases for fish, irrigation and reservoir spills.
Hydrologic studies indicate the releases are necessary 92% of the time during the 4l-year period of study.
~/ Minimum flow of 2 cfs.
The estimated seepage below the darn occurs randomly about 8% of the time
during the 4l-year period of study.
~/ The minimum release for downstream use would usually occur during water years of maximum runoff
when intervening stream gains are the greatest.

I/

during the summer months but only 2 c.f.s.
during the winter months. Table C-6 shows these
estim.9.ted tributary inflows and stream gains.
Table C-7 shows the estimated tributary inflows
and stream gains ,to Rock "Creek between Upper
SLillwater Dam Site and Ashley National Forest-Uinta and Ouray Indian Reservation Boundary.
These flows, averaging 18 to 67 c.f.s., combined
with the releases from Upper Stillwater Dam make
up the estimated flow of Rock Creek at the Forest
and Indian Boundary. The fall and winter stream
gains average about 20 c.f.s.
Table C-8 shows the historical flows and estim9.ted
Unit flows for Rock Creek at the Forest-Indian
Boundary.
Rock Creek winter streamfl.)ws, with
the Unit, would be reduced to about 50 percent of
the historical flows. Flows would be less than
25 c.f.s. only during a year similar to 1934
when the minimum flow was estimated to be 5 c.f.s.
Average sumner flows would be about 35 percent of
the historical pattern.
Analysis of post-Unit streamflow conditions
indicate that the severely reduced flows in
Rock Creek below Upper Stillwater Dam would
virtually eliminate fish habitat in the 1 mile
downstream to the confluence with the South Fork
of Rock Creek where stream gains are minimal. In
the 7-mile reach from the South Fork of Rock Creek
to the Forest-Indian Reservation Boundary further
stream gains would accumulate from the surrounding
watershed and the reco~ended flow of 25 c.f.s. for
the Indian lands would be maintained and exceeded.
The South Flank geological fault mentioned in
Section B appears to have a variable effect upo~
the downstrea~ flow. Table C-9 shows that periodic
stream gains and losses have occurred between Upper
Stillwater Dam and a point about 5 miles downstream.
In seven sets of measurements obtained between 1947
and 1964 there were four that showed gains and three
that showed losses. There is insufficient data
available to predict what effect the fault zone
would have under Unit operational conditions. It
is planned to carry out additional studies in this
area to assist in making decisions concerning the
operation of the proposed feature. The recommended
minimum flow of 25 c.f.s. at the Forest-Indian
boundary would be maintained.
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Rock Creek, below Upper Stillwater Damsite, is
rated as Class II--a fishery of Statewide importance. Recommended minimum flows designed to
prevent substantial loss to natural fisheries,
of 20 109 and 25 1 c.f.s. have been determined
as essential. The existing Unit plan partially
accommodates these recommendations and a 25 c.f.s.
minimum flow would be maintained at the ForestIndian Reservation boundary. Between the proposed
damsite and the Indian Reservation boundary, flows
during the critical winter period would range from
a minimum of 5 c.f.s. (8 c.f.s. is the average of
a 5- to ll-c.f.s. range estimated release) at the
dam and gradually increase to 25 c.f.s. in the
8-mile reach through the National Forest.
This
means that of approximately 23 miles of stream
below Upper Stillwater Dam that would receive
reduced flows, the fIn;"] in about 16 miles of
Class III stream would exceed the recommended ·
minimum and much of the existing fish habitat
would be preserved.
(c)

South Fork of Rock Creek
Docs Divexsion Structure, an appurtenance of
Strawberry Aqueduct, would intercept South Fork
of Rock Creek 1.3 miles above the confluence
with Rock Creek, and 0.7 mile above UoSoGoS.
Gaging Station No.9-2780. Flows up to the
100 c.f.s. capacity of the inlet structure
would be diverted to Upper Stillwater Reservoir
except for a 1.5 c.f.s. intermittent bypass during
the summer months for downstream electrical pO';"]er
rights. The O~tober to March winter flows at the
diversion point would be expected to be in the 3to 8-c.f.s. range, although a minimum flow of 1.5
c.f.s. was recorded during Xarch 1963. The total
annual amount of water that would be diverted is
estimated at 9,000 acre-feet with only 100 acrefeet of spills and minor bypasses. The near total
diversion from this tributary would be expected to
d.estroy most of the existing aquatic habitat in this
1.3-mile section of Class III trout fishery.

(d)

Hades Creek
Strawberry Aqueduct would intercept Hades Creek
at a point 3,000 feet above the confluence with
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TABLE C-6
Rock Creek Tributary Inflows and Stream Gains 1/ ~/
1920-1960
(Unit-Cubic-feet per second)
Between Upper Stillwater Dam Site and South Fork Rock Creek
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June
Maximum Daily Flow
Minimum Daily now
Average Daily Flow

5

3

3

2

2

o

o

o

o

3

2

o

o

2

2

2

2

2

2

2
2

22
3
18

TABLE C-7
Rock Creek Tributary Inflow and Stream Gains (cfs) 11
1920-1960

w

o

-...J

Maximum Daily Flow
Minimum Daily flow
Average Daily Flow

Aug.

13

7

7

2
8

o

o

2

2

July
90
15
38

Aug.
41
11
28

Sept
30
10
20

6

11

Between Upper Stillwater and the Forest and Indian Boundary
Oct. Nov. Dec. Jan. Feb. Mar. AEr. May June
28
20
27
24
20
33
39
122 176
12
5
13
15
13
15
15
15
15
21
20
20
22
18
18
18
50
67

II The flows are the average daily flows for the month.

II

Sept.

52
24

~I

July

The flows are estimated by historical records and Altitude-Area-Run-Off Methods used by the
U.S. Bureau of Reclamation.
11 The tributary flow of South Fork of Rock Creek is excluded.

TABLE C-8
1
Rock Creek fiows at Fores t and Indian Boundary -=-/
1920-1960
(Unit-Cubic_feet per second)

Historical Without Unit
Maximum Year 1921~/
Minimum Year 193~/
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

w
0
0>

With Unit
Maximum
Minimum
Maximum
Minimum
Average

4/
Year 19212/
Ye ar 1934'jj
Daily Flow
Daily Flow
Daily Flow

July

Aug.

Sept.

562 1063
98 185
699 1063
98 185
469 736

451
49
451
49
248

212
62
212
47
117

138
50
138
50
84

64 1088
98 185
122 1088
32
27
56 242

185
49
185
27
77

36
62
114
26
37

30
51
101
26
37

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

AEr.

May

98
33
170
5
75

55
37
96
25
55

49
34
72
24
49

46
39
60
29
46

49
36
56
25
43

59
34
57
23
44

79
54
168
42
76

28
24
33
24
26

27
25
29
25
27

25
24
26
24
25

26
26
26
24
26

25
26
27
25
26

26
25
26
24
26

27
53
53
26
29

June

1/

1/ The flows are the average daily flows for the month.
2/ Historical record 1937 to present. Records were extended by correlation methods for
missing years between 1920 and 1960.
~/ Year means water year (October through September).
4/ Unit flows include released for fish. irrigation, spills from Upper Stillwater and
South Fork of Rock Creek, and other tributary inflows and stream gains. Stream gains
are shown in Table C-7.

Table C-9
Flow Measurements on Rock Creek. 1947-1964
(Unit - Cubic-feet per second)
Rock Creek
at Upper
Stillwater
Site

South Fork
of
Rock Creek

Total

-8-12-47g!

124.0

17.0

141.0

155.0

+14.0

2/
8-22- 47-

139·0

15.0

154.0

167.0

+13·0

9- 3- 47Y

89.0

13.0

102.0

93.0

- 9·0

9- 1l - 47g!

72.0

12.0

84.0

92.0

+ 8.0

10-10-62.1/

67.3

6.5

73.8

64.0

- 9.8

11-18-6 311

52.1

7.4

59·5

57·0

- 2·5

10- 7 -61+2.1

23·7

3·5

27.2

35·1

+ 7·9

Date

y
gJ

11

Rock Creek at
Upper BridseY

Change
in
Flow

About 2 miles downstream from USGS gage, Hock Creek near Hanna, and
about 5 miles below Upper Stillwater Dam.
Measurements made by Bureau of Reclamation.
I~asurements made by Bureau of Reclamation and Forest Service.
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Duchesne River and 0.6 mile
Gaging Station No. 9-2735.

above the UoSoG.S o

Flows up to the 30-c.f.s. capacity of the inlet
structure would be diverted to the aqueduct.
Average October to March winter accretion flows
below the diversion W'.)uld be expected to be about
1.6 to 3.2 c.f.s., although minimum recorded flow
at the gage has been zero at times during 1965
and 1961.
The proposed annual diversion from Hades Creek
is estimated to be 4,800 acre-feet. An estimated
100 acre-feet would be bypassed for downstream
rights and an additional 1,700 ac~e-feet spilled
during the high runoff period.
No recommendation for m~n~mllin fishery bypass was
submitted for this section of Class III stream.
It would be expected that Unit operation would
virtually eliminate this 0.6 mile of habitat.
(e)

Wolf Creek and Twin

Cre~

Strawberry Aqueduct would intercept Wolf Creek
at a point 3.0 miles above the confluence with
the West Fork of Duchesne River and 0.6 mile
above UoSoGoS. Gaging Station No. 9-2760.
Twin Creek would be intercepted at a point 1,000
feet above the confluence with Wolf Creek and
U.S.G.S o Gaging Station No~ 9-2760 on Wolf Creek.
Flows up to the 25-c.f.s. capacity of the diversion
structure on Twin Creek would be diverted to the
aquedurt The average October to March winter flows combined
for the two streams at the aqueduct, based O'n
area-altitude runoff studies, would be expected
to be in the 3.2- to 5.5<.f.~. range. There
are springs that emerge on Wolf Creek about 500
feet dow~stream from the diversion site which
contribute an estimated 1 c.f.s. to the stream.
Twin Creek does not support a fishery habitat and
is dry most of the year beloN the proposed diversion
site.
Tributary inflows to Wolf Creek should result in
a 1- to 2<.£.s.
flow in Wolf Creek at the gage
310

under Unit conditions. Minimum recorded
flow at the gage has been 1.8 c.f.s.
The proposed combined annual diversion of both
streams has been estimated to be 4,800 acre-feet
~~ estimated 200-acre-foot bypass to downstrea~
rights would be made and 400 acre-feet would be
spilled during the high runoff period.

g

The U.S. Forest Service has recommended a mlnlmum
3-c.f.s. bypass for a fishery on Wolf Creek to
maintain the Class I I I fish habitat. This recommended minimum flow was not incorporated into the
plan; therefore, a loss of aquatic habitat would
occur. Seepages past the diversion structure and
accretion flows of about 2 c.f.s. may be sufficient
to sustain fish life near the confluence of Wolf
Creek with the West Fork but most of the fishery
in this portion of stream would be destroyed.
( f)

West Fork of the Duchesne River
---The Strawberry Aqueduct would intercept the West
Fork of the Duchesne River at the proposed Vat
Diversion Dam about 10 stream miles from its
confluence with the North Fork of the Duchesne
River. The Vat Diversion Damsite would be about
2.6 miles upstream from U.S.G.S. Gaging Station
No. 9 - 2775. Flows up to the 300-c.f.s. capacity
of the inlet structure would be diverted.
rne proposed annual diversion from West Fork has
been estimated to be 22,900 acre-feet. An estimated
500 acre-feet would be bypassed to downstream rights
during the sumller and 5,200 acre-feet would spill
past the diversion structure during the spring runoff period.
The construction and operation of the Vat Diversion
Dam, at the Strawberry Aqueduct, would virtually
eliminate the winter flows of the West Fork of the
Duchesne Riverip. the 2.6-mile reach of the stream
immediately below the dam and the peak spring
runoff flows would be substantially reduced.
Without the Unit, average October to March winter
flows at the aqueduct would be expected to be in
the 7- to l3-c.f.s. range
During drought years
or years of low water supply, the streamflows
would be bypassed during the s~ner months for
g
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irrigation dOwnstream. Average summer flows
would be reduced about 70 percent. Table C-lO
shows the historical flows without the Unit at
the Vat Diversion Damsite, (assumed to be the
same as the flows 2.6 miles downstream at U.S.G.S.
Gaging Station No. 9-2750) and the estimated flows
immediately below the divers ion dam (, yith Unit
conditions. There would be virtually no water passing
Vat Diversion Dam for 10 months of the year.
Bureau of Reclamation streamflow studies 150
indicate that 5 to 12 c.f.s. of tributary inflows
are produced by the 14 square ~iles of watershed
surrounding the 5 miles of strea~ between Gaging
Station No. 9-2750 and Gaging Station No. 9-2755.
These accretions exclude the peak runoff months
of May and June when spills through the d.:l.m would
occur. Table C-ll shows the flows expected to
develop just above the confluence with Wolf Creek
and about 3.3 miles above the junction with the
North Fork of the Duchesne River. Wolf Creek
would be expected to contribute about 2 c.f.s.
of additional flow. Minimu~ flows with the Unit
would be about 30 percent of what they have been
historically.
Operation of Vat Diversion would severely reduce
flo-'ils and probably eliminate fish habitat in the
2.6-mile reach West Fork i~nediately below the
dam. However, the 5- to l2-c.f.s. tributary
inflow below this point and the 2-c.f.s. contribution from Wolf Creek would be expected to
preserve a limited fishery in the remaining 7.4
miles of the 10-mile total affected by the diversion
system.
The West Fork of the Duchesne River is an important
Class III fishery for trout. Stream habitat
studies have indicated that at least an 8-c.f.s.
minimum flmv must be sustained if the existing
fishery was to be substantially preserved. No
fishery releases have been included in the existing
plan of operation for the Bonneville Unit. However,
Bureau of Reclamation computations 150 indicate that
the critical flow of 8 c.f.s. would often be attained
through accretion flows beginning at a point about
6 miles below Vat Diversion Dam.

312

(g)

Curran!._Clreek
Currant Creek Dam and Reservoir would intercept
and regulate Strawberry Aqueduct flows and the
flows of Currant Creek and five of its tributaries
which otherwise would require diversion facilities.
Except for spills and sm~ll bypasses to downstream
rights, flows of Currant Creek at the reservoir
would be diverted to the aqueduct.
The proposed annual diversion has been estimated
to be 15,800 acre-feet, with an estimated 200 acrefeet bypassed to prior rights and 400 acre-feet
spilled during high runoff periods. Spills from
Currant ereek Reservoir would occur only during years
with extremely high runoff.
CO:lstruction and operation of the dam and reserV'.)ir
would substantially reduce the spring runoff flows
and would virtually eliminate the winter flows
of Currant Creek immediately below the d.3..'Il, leaving
an estimated flow of 2 c.f.s. at the U.S.G.S. Gaging
Station No. 9-2870 located 0.7 mile downstrean.
This gaging station was discontinued in 1968.
The 2-c.f.s. is a Bureau of Recla'Ilation estimate
of the combined seepage from the reservoir, flow
from a small spring that emerges from the hillside
below the damsite, and tributary inflow from Redledge Hollow o On the basis of altitude-area-runoff
studies the flow at the da'Ilsite was estimated to be
97.4 percent of the modified flows at the U.S.G.S.
Gaging Station No. 9-2870. Modified flows are
defined as the historical flows corrected for the
entire period of record to reflect the effects of
diversions upstream from ~he gage.
During drought years of low water supply, the stream
flows would be byp~ssed during the s~n'Iler months for
irrigation downstream. Table C-12 shows historical
flows, without the Unit, at the location of Currant
Creek Damsite and the estimated flows immediately
below the dam with Unit conditions. Winter flows
with the Unit would be about 25 percent of the
average historical minimum flows. Flows for the
remaining portion of the year would be reduced to
about 10 percent of average historical conditionso
The l3-mile reach of the stream between Currant
Creek Damsite and U.S. Highway 40 has 10 to 20
c.f.s. stream gain from the 75-square-mile
313

TABLE C-10
1
West Fork of Duchesne River Flow at Vat Diversion Darn Site _I
1920-1960
(Unit-Cubic-feet per second)

Historical Without Unit?/
Maximum Year 195211
Minimum Year 193J.I
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

w

......

+:--

With Uni~1
31
Maximum Year 1952"31
Minimum Year 1934Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

AEr.

May

June

July

Aug.

SeEt.

13
8
23
3
13

12
7
15
7
10

. 11
8
13
5
8

10

11
5
11
4
7

10
7
13
5
8

42
22
54
13
29

290
59
290
59
174

296
30
376
30
148

68
13
85
13
37

31
11
31
8
18

20
8
25
8
15

13
15

11
15

8
16

2

2

2

3

7

11
5
8

140
57
140
50

148
30
227
39

11 The flows are the average daily flows for the month.
Flows at USGS Gaging Station No. 9-2750 which is 2.6 miles downstream from Vat Diversion Darn site.
Historical Records 1949-1968. Records were extended by correlation methods for missing years
between 1920 and 1960.
31 Year means water year (October through September).
~I Unit flows are releases for irrigation and spills at the proposed Vat Diversion Darn.

II

TABLE C-ll
West Fork of Duchesne River Flows above Wolf Creekhl
1920-1960
(Unit-Cub ie-feet per second)

Historical Without Unit
Maximum Year 195~~
Minimum Year 193~
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

w
t-'
lJl

With Unit
Maximum
Minimum
Maximum
Minimum
Average

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

May

June

July

Aug.

Sept.

18
13
28
8
20

15
10
25
5
15

15
11
21
8
15

13
11
23

13
11
23
7
15

57
27
87
18
40

367
65
65
171

334
47
467
25
149

81
23

13

14
9
23
5
13

10
44

41
15
41
10
24

29
10
40
10
25

8
5
11
2
7

3
3
10
2
5

3
3
10
2
5

5
3
11
2
7

4
4
14
2
5

5
5
11
2
7

17
5
34
2
12

217
65
217
5
70

186
47
318
2
44

13
23
23
3

10
15
23
2

8

8

8
10
25
2
8

8

3G7

III

!l../ !j/
Year 1952l/
Year 193~/
Daily F1ow /
6
Daily FlowDaily Flow

1/ The flows are the average daily flows for the month.

2/ Flows at USGS Gaging Station No. 2755 located 500 feet upstream from Wolf Creek and 7.6 miles down
-

stream from Vat Diversion Dam Site. Historical records 1921, 1922, 1923 and 1945 to present. Missing
years 1920 through 1960 estimated by correlation methods.
3/ Year means water year (October through September).
~/ Unit flows are released for irrigation, spills at Vat Diversion Dam and Stream gains.
51 Flows from August through April are stream gains and tributary inflow from the 74-square-mile
intervening area between USGS Gages No. 9-2755 and No. 9-2750.
&/ Minimum flows occur randomly 3 percent of the time for the period of study.

TABLE C-12
Currant Creek Flaws at Currant Creek Dam Site 1/
1920-1960
(Units-Cubic-feet per second)
Historical Without Unit
Maximum Year 1952~/
Minimum Year 193411
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

LV
t-'

0\

Wi th .Uni t
Maximum
Minimum
Maximum
Minimum
Average

II

~/ Jj
Year 195211
Year 193411
Daily Flow
Daily Flow
Daily Flow

'1;./

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

AEr.

May

June

July

Aug.

SeEt.

8
5
15
2
8

7
5
10
2
8

8
2
13
2
7

7
3
10
3
5

7
5
8
5
7

8
3
15
2
8

129
25
129
13
47

370
65
370
33
130

134
25
218
13
69

24
7
52
3
18

15
7
15
2
8

12
3
15
3
7

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

243
57
243
2
16

44
13
47
2
7

2
2
5
2
2

2
2
2
2
2

2
2
2
2
2

The flows are the average daily flows for the month.

21 Historical record available for USGS Gage No. 9-2870 for the years 1945 through 1968.

Records
were extended by correlation methods for years missing between 1920 and 1960. Flow at damsite
estimated by A1titude-Area-Runoff is 97.4% of modified flow at gage.
31 Year means water year (October through September).
~I Unit flows include releases for irrigation and spills from Currant Creek Reservoir. The
minimum flow is an estimated 2 cfs, the combined flow of seepage from the reservoir, flow from
a spring below the damsite and intervening flow between the damsite and USGS Gage No. 9-2870.

-

intervening watershed area. These estimated
gains exclude inflows from Water Hollow Creek
and Layout Creek tributaries. The stream gains
constitute 30 percent of the total annual flows
and 55 p~rcent of the winter flows that occur
at U.S.G.S. Gaging Station No. 9-2880. Under
Unit conditions these gains would continue to
flow in the stream for the next 9 miles to the
confluence of Red Creek and Currant Creek. Minor
irrigation diversions are made from ~urrant Creek
in this reach of the stream. The stream gains
are shown in Table C-13.
Flows of Currant Creek at U.S. Highway 40 are
shown in Table C-14 for both historical ana
proposed conditions of Unit operation. The
"wi th Un i ttl flows were der i ved frodl seep9.ges pas t
Currant Creek Dam, releases for irrigation, spills
during the spring, and norm9.l stream gains.
Proposed winter flows at this location would
average about 65 percent of what occurs historically.
Average peak flo\o1s would be reduced by about
66 percent and summer flo·'ilS reduced by about
45 percent below the histo=ical situation.
The Forest Service stream habitat stud y l09 indicated that a .ninimum flow of about 5 c. f. s. would
be sufficient to preserve the existing fishery.
Hydrological analyses conducted by the Bureau of
Reclamation indicate that seepages and accretion
flows would attain this flow at a p::>int about
5 or 6 miles below Currant Creek Dam. Thu:~, fish
populations should continue to thrive in 15 to
17 miles of the 22 miles of Currant Creek affected
by the Bonneville Unit.
Part of the Bonneville Unit plan would be to maintain
a minimum 5-c.f.s. (or natural flow) fishery
bypass at Currant Creek-Co-o? Creek Diversion Dam
about 5 miles upstream from the reservoir.
Historically this section of stream is largely
dewatered at the diversion point each year. This
bypass would provide enha!1ceffio3nt of the fishery
in Currant Creek from this point d'Jwn to the
reservoir. The Forest Service has notified the
St~awberry Water Users Association that its use
permit for Co-op Creek Canal would be terminated
upon completion of the Currant Creek Reservoir
and Strawberry Aqueduct. 88 When termination occurred
it would mean a loss to the Strawberry W~ter Users
and the Unit during periods of spill at Currant
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Creek Reservoir. These spills would usually
occur in May and June since the Strawberry Aqueduct
wauld be flowing full during this period o The
magnitude of this potential loss averages about
3,000 acre-feet annually.

Strawb,=rry Aqueduct wO";.Ild intercept Layout Creek
at a point about 2.0 miles above its confluence
with Currant Creek. There are " no strea~ gages
on Layout Creek.
All flows up to the 20-c.f.s. capacity of the
inlet structure w·. )uld be diverted to the aqueduct.
Average October to March winter flows at the aqueduct,
based on area-altitude runoff studies, would be
expected to be less than 1 c.f.s. Any floN passing
the diversion structure would reach a geological
sink that occurs about 1,000 feet downstream.
There is no apparent surface streamflow in Layout
Creek for a 1.2-mile distance from the sinks to
a series of springs which emerge about 0.4 mile
above the confluence with Currant Creek. Diversion
of the strerum above the sinks would probably cause
a reduction in the flow of the springs. The proposed annual diversion from Layout Creek has been
estimated to be 1,300 acre-feet of water. An
estimated 300 acre-feet would be spilled during
the high runoff period.
Layout Creek does not support a significant sport
fishery and did not merit a classification by
the State Division of Wildlife Resources. The
reduction in flow in the 0.4 mile of stream below
the sinks would adversely affect the minor fishery
that does exist.
(i)

Water Hollow
Water Hollow Diversion Dam, an appurtenance of
Strawberry Aqueduct, intercepts Water Hollow
Creek at a point 4.5 miles above the confluence
with Currant Creek and 3.5 miles above U.S.G~S.
Gaging Station No. 9-2875.
Flows up to the 20-c.f.s. capacity of the inlet
structure would be diverted, except for minimal
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TABLE C-13
Currant Creek Stream Gains & Tributary Inflows 1
Between Currant Creek Dam Site and u.S. Highway 4~1
(Unit - Cubic-feet per second)
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jtnle
Historical Without Unit
Maximum Year 1952
Minimum Year 1934
Maximum Daily Gain
Minimum Daily Gain
Average Stream Gain

13
11
30
9
15

19
8
29
2
14

18
12
25
8
14

19
11
22
10
16

22
9
29
7
15

18
15
27
10
20

25
17
25
6
20

148
16
148
16
20

66
3
81
3
19

July

Aug.

Sept.

48
7
48
4
10

38
6
38
4
11

30
3
33
3
15

II The flows are the average daily flows for the month.
w
......
\0

U.S. Highway 40 approximately 13 miles downstream from Currant Creek Damsite.
These flows do not include the flows from Water Hollow or Layout Creek.
The contributing area, excluding Layout Creek and Water Hollow drainages, is 75 square miles .

TABLE C-14
1/
Currant Creek Flows at U.S. Highway 40 1920-1960
(Unit - Cubic-feet Eer second)
Oct. Nov. Dec. Jan. Feb. Mar. AEr. Mal
Historical Without Unit
Maximum Year 195211
Minimum Year 1934i1
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

LV
N

0

3
With unitil
Maximum Year 19523~
Minimum Year 193~
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

June

July

Aug.

SeEt.

II
29
18
51
11
28

29
13
45
4
27

31
16
42
8
24

29
16
42
15
24

32
16
41
14
25

31
21
49
15
31

179
47
179
37
74

601
91
601
52
170

254
35
378
24
106

99
16
108
10
37

73
16
73
8
26

57
8
72
8
27

15
11
31
10
16

18
8
29
2
15

20
15
31
8
16

20
11
24
10
16

22
9
31
7
16

20
15
28
10
20

39
25
39
7
20

448
91
448
5
54

141
35
264
3
45

59
16
60
5
18

47
16
47
7
15

34
8
40
5
17

1/ The flows are the average daily flows for the month.

2/ Historical record, USGS Gage No. 9-2880, for the years 1934 - present.

Records extended by
correlation methods for missing years between 1920 and 1960. U.S. Highway 40 is 13 miles
downstream from Currant Creek Dam site.
3/ Year means water year (October through September).
~/ Unit flows include releases for irrigation, spills from Currant Creek Reservoir, Water Hollow
and Layout Creek, Diversion Dams, and the Streamgains from the 75 sq. mile intervening Rrea
within the 13-mi1e distance between the USGS Gaging Stations No. 9-2870 and No-. 9-2880.
Divertib1e flows of Water Hollow and Layout Creek are excluded from the gains.

seepage past the diversion dam. Average
October to March winter flows at the aqueduct,
baseQ on area-altitude runoff studies, are
expected to be in the 1.6- to 3.2-c.f.s. range.
Seepage and tributary inflows are expected to
result in a flow of about 1 to 2 c.f.so downstream
a t the gage under Un i t op,3 r a t ion.
The total annual diversion from Water Hollow
Creek has been estimated to be 2,900 acre-feet.
An estimated average of 300 acre-feet w0uld be
spilled during the high runoff period.
Water Hollow Creek has been rated ~s a Class IV
fishery by the Utah Division of Wildlife Resources.
No recommended minimum flow was submitted. Under
Unit operation the existing use of the lower reach
of the stream as a spawning and rearing area for
Currant Creek fish would be curtailed. Colorado
cutthroat trout, reported to inhabit the upper portion
of Water Hollow Creek,132 would not be affected by
the diversion.

(j)

Str~wberry Rive~

Soldier Creek Dam, constructed on Strawberry River
about 7 miles downstream from the existing Strawberry Dam will regulate the flows of Strawberry
River and its tributaries and the diverted flows
of Strawberry Aqueduct prior to diversion to
Bonneville Basin through Syar Tunnel. Imported
water and all tributary inflo'iJ.3 to Strawberry
River will be stored in the reservoir except
bypasses made for irrigation and minimum stream
fishery releases.
The estimated average annual storable tributary
inflow of the Strawberry River below the existing
Strawberry Dam is 19,000 acre-feet. An estimated
400 ~cre-feet would be bypassed for downstream
rig~ts.
In addition about 3,000 acre-feet would
be conveyed via Strawberry Aqueduct to Strawberry
Reservoir from Upper Stillwater Reservoir and then
released to the stream below Soldier Creek Dam to
help maintain fish habi tat of Strawberry River.
This water would main tain a 4- to 5- c. f. s. f10il
in the river immediately below the dam.
Table C-15 shows the flows that occur historically
and those that would occur under Unit conditions
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immediately below Soldier Creek Dam at U.S.G.S.
Gaging Station No. 9-2850. Operation of the dam
would allow an average daily flow of l,etween
4 and 7 c.f.s. Natural flows at this location
range from 13 to 57 c.f.s. With the Unit, average
daily flows during the winter would be reduced
75 percent, spring peak flows about 90 percent, and
summer flows about 80 percent at this point on
the river.
Table C-16 shows that there are significant stream
gains to the river within the 2-mile reach between
Soldier Creek Darn and Willow Creek during the spring
and sumner, but during the fall and winter accretion
flows are negligible. (Refer to Figures C-l through
C-3 for orientation.) Under the existing Unit
plan of operation all of the flow at this point
during October through April would corne from the
minimum release of 4-5 c.f.s. at the darn.
Table C-17 shows that tributary inflows and stream
gains from Soldier Creek Darn to the confluence
with Red Creek, a distance of about 16 stream miles,
amount to about 13 to 83 c.f.s. of flow. All of
this gain is produced from the approximately 150square-mile watershed between Willow Creek and Red
Creek. The gain inflow during the critical winter
period is 13 to 20 c.f.s. The spring and summer
increases range from 21 to 83 c.f.s.
The annual streamflow p~ttern near the junction of
the river with Red Creek, with and without the effect
of Unit operation, is presented in Table C-lB. At
this point, 16 miles below Soldier Creek Dam, average
winter flows will be 60 to 65 percent of what occurs
naturally; spring flows would be 30 to 60 percent
less than usual; and summer flows would be reduced
about 40 percent. There are no irrigation diversions
within this reach of strea~.
The operation of Soldier Creek Dam is expected to
seriously impair the natural fish habitat in the
2-mile section of stream between the dam and willow
Creek. However, the stream gains derived in the
14 miles downstrea~ to Red Creek are expected to
lessen fishery losses in this reach of stream as
well as in the remaining 14 miles of stream leading
to Starvation Reservoir. The stream habitat assessment carried out by State fishery biologists indicated
that a minimum flow of 12 c.f.s. would be sufficient
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TABLE C-15
1
Strawberry River Flows at Soldier Creek Damsite-I
1920-1960
(Unit-Cubic-feet per second)

Historical Without u,it£/
Maximum Year 19521
Minimum Year 1934l1
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

LV
N
LV

With Unit~/ i/
Maximum Year 195~~
Minimum Year 193~
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

Oct.

Nov.

Dec.

Jan.

Feb.

Har.

AEr.

May

June

July

Aug.

Sept.

21
13
55
8
20

20
10
34
7
17

18
10
23
5
15

16
10
24
10
13

14
9
23
9
13

13
8
28
5
13

67
25
92
7
44

373
16
373
10
57

133
25
183
24
50

85
16
70
11
31

70
16
70
10
24

69
10
81
10
27

4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
·4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
24
24
4

4
20
20
4
5

4
28
28
4
5

4
20
20
4
5

4
20
20
4
5

4
14
14
4
7

I

~

5-

11 The flows are the average daily flows for the month.
~/

Historical record at USGS Gaging Station No. 9-2850 for the years 1942-1956 and 1963 to the present.

1/ Year means water year (October through September).
~I

Unit flows include releases for fish and irrigation.

1/ About 3,000 acre-feet of water per year would be released for fish at a 4-cfs uniform flow in
addition to irrigation releases.

TABLE C-16
II 21
Strawberry River Flows Below Willow Creek - 1920-1960
(Unit-Cubic-feet per second)

Historical Without Uni~1
Maximum Year 1952%j
Minimum Year 193~
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

w

N

+:--

With Unit21 ~I
4/
Maximum Year 1952
41
Minimum Year 1934Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

AEr.

May

June

July

Aug.

SeEt.

21
13
55
8
20

20
10
34
7
17

18
10
23
5
15

16
10
24
10
13

14
9
23
9
13

13
8
28
5
13

67
25
92
7
44

540
16
540
16
81

195
25
254
25
71

108
16
108
16
40

90
16
90
11
30

69
10
81
10
27

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
24
24
4
5

167
20
167
9
45

66
21
100
6
26

27
20
27
6
13

24
20
28
6
12

4
14
20
4
7

II The flows are the average daily flaws for the month.
2/ Willow Creek is tributary to Strawberry River 2 miles downstream from Soldier Creek Dam Site.
31 Historical record of Strawberry River for years 1942-1956 and 1963 to present, and Willow Creek
-

1943-1947. Records were extended by correlation methods for missing years between 1920 and 1960.
Year means water year (October through September).
5/ Unit flows include releases at Soldier Creek Dam for fish and irrigation.
II About 3,000 acre-feet of W8.ter per year would be released at Soldier Creek Dam at 4-cfs uniform
flow in addition to irrigation releases.
~I

TABLE C-17
STRAWBERRY RIVER GAINS & TRIBUTARY INFLOWS BETWEEN
STRAWBERRY RIVER NEAR SOLDIER SPRINGS AND STRAWBERRY
RIVER ABOVE RED CREEK!/ ~/
(Unit - Cubic-feet 2er second}
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jtme

·
Manmum
Minimum
Maximum
Minimum
Average

3/
Year 195cYear 193~/
Daily Gain
Daily Gain
Stream Gain

21
16
33
11
20

18
12
27
8
16

18
11
23
7
15

18
10
26
10
13

14
13
16
13
14

15
13
16
11
15

24
20
24
10
21

126
28
126
18
66

324
25
502
22
83

July

Aug.

Sept.

130
10
130
5
30

51
15
51
10
21

30
13
30
13
21

1/ The flows are the average daily flows for the month.
~/
W
N
V1

1/

The intervening area, between Strawberry River near Soldier Springs and Strawberry River
above Red Creek, is approximately 150 square miles.
Year means water year (October through September).

TABLE C-18
1
Strawberry River Flows Above Red Creek-I
1920-1960
(IInjt - Cubjc-feet per: second)
Oct. Nov. Dec. Jan
Feb. Mar. AEr.

LV
N

0"1

May

June

July

Aug.

SeEt.

Historical Without ~nit!:j
Maximum Year 1952-'
Minimum Year 193~1
Maximum Daily Flow
Minimum Daily Flow
Average Daily Flow

42
29
88
20
41

39
22
60
15
32

36
21
49
11
29

34
20
51
20
26

29
22
40
22
27

28
21
44
16
28

91
45
116
17
66

499
44
499
28
124

457
50
685
45
133

215
26
215
16
62

121
31
121
20
46

99
24
129
24
49

With Unit
Maximum
Minimum
Maximum
Minimum
Average

25
20
37
15
24

22
16
31
12
20

22
15
27
11
19

22
14
30
14
17

18
17
20
17
18

19
17
20
15
19

28
44
44
14
26

130
48
134
22
72

328
53
328
24
88

134
30
134
9
35

55
35
55
14
26

34
27
34
17
28

11
11
11

Year 1952t~
Year 193~
Daily Flow
Daily Flow
Daily Flow

The flows are the average daily flows for the month.
Historical Record, USGS Gage No. 9-2857, 1964-present.
methods for years 1920 through 1960.
Year means water year (October through September).

Records extended by correlation

to maintain a trout fishery below Soldier Creek
Da~.l Data published by the Forest Service l09
indicate that measured recommended flows for
upstream stations would be very similar for
downstream stations. The Bureau of Reclamation
stream studies indicate that a flow of 12 c.f.s.
would be attained, under Unit conditions, at a
point about 16 miles below the dam. This m.eans
that about 14 of the 30 miles of stream between
Soldier Creek Da~ and Starvation Reservoir will
have more than the recommended minimum flow.
This recommended flow would not be attained in
about 80 percent of the 20-mile "quality fishing'
section of the river. Under Unit operation it
is not likely that the "quality fishing' status
would be retained. The Class II fishery status
of this section would also be adversely affected
and would likely have to be lowered after postUnit evaluation.
(k)

~

Provo River

Figures C-7 through C-9 depict both the typical
seasonal streamflow p~ttern that presently exists
and the pattern that would develop in the upper
Provo River as a result of full utilization of
water developed by the Provo River Project and
the Bonneville Unit. Present population projections
indicate co~plete use of these flows would not
be required until about year 2000.
During the nonirrigation (late fall and winter)
season no significant changes in flow, between
the head of the river and .1ordanelle Reservoir,
would be expected to occur. Winter inflows in
excess of 50 c.f.s. at Jord~nelle Reservoir and
60 c.f.s. at Deer Creek Reservoir would be stored
in the reservoirs through the folloNing exchange
process. Provo River natural winter flows in
excess of the minimum releases destined for Utah
Lake would be withheld at Deer Creek and Jordanelle Reservoirs. Replacement to Utah Lake would
be accomplished by releases of Unit water from
the enlarged Strawberry Reservoir, Unit return
flows, and savings in evaporation in the diked
lake. Bonneville Unit water in Deer Creek
Reservoir would then be exchanged to Jordanelle
Reservoir by withholding imported water scheduled
for delivery to Deer Creek Reservoir. The 50c.f.s. minimum flow below Jordanelle Reservoir
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represents an average reduction in winter
flow of 30 to 60 percent in the 10 miles of
stream between Jordanelle and Deer Creek
Reservoirs.
In the early irrigation season (spring) the reach
of the river above Jordanelle Reservoir would
remain unchanged except for a small increase
resulting from runoff previously stored in 15
high mountain reservoirs that under Unit conditions
would be stabilized. The irrigation function
of these reservoirs would be taken over by
Jordanelle Reservoir. At Jordanelle Reservoir the
high runoff flows including imported water from
the Duchesne and Weber Rivers along with some
natural flow would be stored. This impoundment
of water would result in a reduction of the existing
undesirable high peak flows between Jordanelle
Reservoir and Deer Creek Reservoir of 25 to 40
percent. This reduction in flow would lessen the
adverse impacts presently caused by excessive peak
discharges.
During the late irrigation season, the riv~above
the Washington-South Kamas Canal would be essentially
unchanged. Under Unit conditions, additional water
would be diverted from the river at this point to
supply lands in the Francis-Kamas area by exchange
wi th J o'r-dane lIe Reservoir. As a consequence, there
would be about a 30-percent reduction in the flow
in the 14 miles of stream immediately abo7e the
reservoir. Flows in the entire reach above Jordanelle
Reservoir may, at times, be less than historically
slow because of late summer demands which w'~re
previously satisfied with water from the high
mountain reservoirs. The river flows below the
reservoir would be substantially higher than those
occurring under pre-Unit conditions. The increases
would result from Unit municipal, industrial, and
irrigation releases; prior-right irrigation bypasses;
return flows from the Heber area; and the guaranteed
fishery release of 50 c.f.s.
The net result of the Bonneville Unit's impact on
the Upper Provo River would be moderate reduction
in summer fishery habitat above Jordanelle Reservoir
and a substantial improvement in the situation
below the reservoiro The Unit operations would
significantly reduce excessive spring flows and
increase late summer flows that at present periodically
approach complete dewatering o
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Lower Provo River
Flow diagrams for the reaches of Provo River
below Deer Oreek Reservoir are presented in
Figures C-lO through C-12. The Bonneville
Unit flows shown would not be expected to occur
until about the year 2000.
During the nonirrigation season, flow would be
reduced 60 to 70 percent in the 5.5-mile. reac~
of stream between Deer Creek Reservoir and Olmsted
Diversion. There would be a guaranteed minimum
bypass of 60 c.f.s. below the reservo i r. Five
miles of this section constitute Class I trout
fishery. This reduction in critical winter habitat
would significantly reduce the capacity of this
section of stream to produce fish. The flows
historically bypassing the dam would be stored in
exchange for Bonneville Unit water in Utah Lake.
Because of elimination of the existing power
diversion, the 4-mile reach of the river from Olmsted
Diversion down to Olmsted Tailrace would experience
flows more than four times greater than existing
flows which range from 0 to 25 second-feet. This
increased volume of water would substantially
improve the overwintering capability of the stream
for fish. This section is presently classified
as Class IV. Winter flows from Olmsted Tailrace
to Utah Lake would be reduced by about 60 percent.
Near the year 2000 it would probably be necessary
to divert the river flow at Murdock Diversion
into Jordan Aqueduct to satisfy winter water
demands in Salt Lake County. As a result, the
critical winter flow would be further reduced to
a level about 85 percent lower than that presently
occurring. Ordinarily such a severe reduction in
winter flow would have a devastatingly adverse
impact on a section of stream. However, in this case
the impact of the winter problem would be overshadowed by a dewatering problem that occurs
independently of the proposed Bonneville Unit
during the late irrigation season, (see Figure
C -12) •
During the early irrigation season, Unit flows
in the 8.4 miles of stream from Deer Creek Reservoir
to Murdock Diversion Dam would be about 100 c.f.s.
or 22 percent higher than at present. This would
be due to increased utilization of Provo River
Project water and some Unit municipal and industrial
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deliveries to the Alpine and Jordan Aqueduct
systems. The flow under these conditions
would amount to about one-third of the present
channel capacity, with natural flow rights making
up the bulk of the bypass at Deer Creek Reservoir.
The bypasses at Olmsted Diversion would eliminate
the existing dry channel problem. Below the powerplant tailrace, flows in the river would be essentially
unchanged over historical conditions. Prior right
diversions would be fully met and, at times, some
bypass of water would be made to Utah Lake. Unit
changes at this time of year would not be expected
to significantly affect the existing fishery.
Figure C-12 shows that during the late irrigation
season the flow between Deer Creek Reservoir and
Murdock Diversion Dam (8.4 miles) would approximate
800 c.f.s. when peak demands would be met. This
flow would be about double that which occurs under
existing conditions. This substantial increase in
flow would result from increased utilization of
Provo River Project water and Bonneville Unit
municipal and industrial deliveries to Alpine and
Jordan Aqueducts. While this high flow would not
exceed the channel capacity of approximately 1,500
c.f.s., it would interfere with present use of the
stream by fishermen and create an unnaturally high
flow situation for fish. The natural pattern is for
streamflows to decline during this time of year.
The cessation of present power diversions and
irrigation deliveries to the lower Provo River
would cause much more water to be in the I-mile section of stream from Murdock Dam down to the Olmsted
Tailrace. Beyond this point the flow down to Utah
Lake would be comparable to that which presently
occurs. The operation of Bonneville Unit would
not significantly alter the existing flow pattern
and undesirable minimum flows which are extremely
detrimental to fish production would continue to
occur.

In summary, the operation of the Bonneville Unit
would reduce the quality of the 5-mile-long Class
I trout fishery immediately below Deer Creek Dam.
Flows in the 4-mile section of Class IV strea~
would be substantially increased thus elimina.t ing
a situation of near complete dewatering. Flows
during the irrigation season would be considerably
higher than at present but would not exceed channel
capacity. These higher flows would be expected to
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reduce angling success somewhat and produce some
disruption of the usual summer aquatic ecosystem.
The fishery problems in the river from Olmsted
Tailrace to Utah Lake, that result from late
summer dewatering, would continue to exist after
Unit operation commenced.
(m)

Diamo~d For~

Power System

Operation of Diamond Fork Power System would
affect strea~lows in Sixth Water Creek, Diamond
Fork, and the Spanish Fork River. Figures C-13
through C-lS compare existing average flow patterns
to those that would occur under conditions planned
for the Bonneville Unit.
1.

Sixth Water Creek
Diversions from Strawberry Reservoir through
the existing Strawberry Tunnel would no longer
be made if the proposed Syar Tunnel were put
into operation as planned. An estimated S c.f.s.
of seepage would continue to flow from the
existing tunnel into Sixth Water Creek o A
minimum of 15 c.f.s. or the minimum flow of
Sixth Water Creek, whichever is smaller would
be released to the stream below Sixth Water
Da~.
The improved flow pattern would affect
about 8 miles of stream. These flows are
recommended by the Utah Division of Wildlife
Resources, the U.S. Bureau of Sport Fisheries
and 'W ildlife, and the U.S. Forest Service.
While the fishery problems of excessive flows
would be eliminated, new problems would arise
involving the use of an enlarged channel by
a reduced flow of water. 70 This aspect has
been discussed previously in paragraph C3c(2)
and receives further discussion in Section D.

2.

Diamond Fork
Under Unit conditions, 197,600 acre-feet of
water - diverted from Strawberry Reservoir
would be conveyed annually to Bonneville
Basin through the proposed Syar Tunnel and
in succession through Syar, Sixth Water, and
Dyne hydroelectric powerplants. Flows through
the powerplants would be regulated by Syar,
Sixth Water and Hayes Reservoirs. Part of the
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power water would be conveyed southward by
the Wasatch Aqueduct for reregulation in
Mona Reservoir Enlar~en~ to Sevier River
Basin, or for use at intermediate points.
Dyne Powerplant would be located 500 feet upstream from the confluence of Sixth Water
Creek and Diamond Fork, and the intake structure
of Wasatch Aqueducts would be located in the
tailrace of Dyne Powerplant. At the la~.ter
point, 97,800 acre-feet of the imported water
from Strawberry Reservoir would be diverted
into Wasatch Aqueduct and the remaining 99,800
acre-feet would be conveyed in Diamond Fork
Channel to Hayes Reservoir.
. r

The daily flows through Dyne Power plant would
be in the 200- to 600-c.f.s. range
Up to
200 c.f.s. of this flow would be diverted into
the Wasatch Aqueduct and the remaining discharge
would be carried by Diamond Fork. As a result,
the flows in the 5-mile reach of Diamond Fork
above Hayes Reservoir could have an average
daily fluctuation between 80 and 400 c.f.s.
throughout much of the year. The planned
operation would have peak flows occurring
twice per day and would be achieved within a
period of 10 minutes. A Forest Service
analysis 70 indicated that in order to ensure
channel stability, flows exceeding 300 c.f.s.
should not be allowed.
0

This report also stated that the most desirable
flow rate would be approximately 130 c.f.s. which
is the historic maximum mean monthly discharge.
At this flow very little available streambed
material would be moved and the aquatic habitat
and fishery potential would be improved. According
to the Forest Service, artificial flows should
not vary more than 25 percent of the mean if stability
of the channel is to be realized. It has been
estimated that the average daily flows would
be in the 80- to 325-c.f.s. range. Under the
existing Strawberry Irrigation System, flows in
this same reach usually ranged up to 537 c.f.s.
for long periods during the irrigation season.
The rnaxirnmn recorded flow in Diamond Fork near
Hayes Reservoir site was 1,610 c.f.s. ort May 4,
1952.
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The existing operation plan for the proposed
power system would create an undesirable condition for stream stability and safe utilization of . 5 miles of Diamond Fork by fishermen
and other recreationists. The most serious of
these two problems would be the safety hazard
for humans, particularly small children. The
safety problem would be acute because of the
close proximity of three Forest Service Campgrounds that receive heavy use. Under the
proposed Unit plan it would not be possible to
create conditions suitable for development of
quality fishery. The high, rapidly fluctuating
Unit flows would damage fish habitat and
deteriorate the stream banks. The possibility
of reducing the magnitude of the flow is being
investigated and is di.scussed in detail in
Section H.
3.

Spanish Fork River
About 18 to 30 c.f.s. of water would be released
from Hayes Reservoir during the winter months to
provide a 75-c.f.s. minimum flow in the river below
its confluence with Diamond Fork. Under the existing flow regime critical winter flows periodically
reached a level below 50 c.f.s. The increased
flow would improve overwintering conditions for
fish.

4.

Cumulative Eftects of Streamflows

Cha!!.8.~

In making the final assessment of the total impact
that the Bonneville Unit would have on fish
habitat in Utah, several important factors must
be considered:
(a)

Stream fish habitat studies indicate that
a substantial amount of the total flow of
many streams can be removed without severely
reducing the capacity of the stream to
produce fish. l06 , 107, 109 It is the timing
of the flow reduction that is most critical,
particularly for mountain streams. l09
Maintaining adequate winter and late
irrigation season flows is of utmost importance for streams which would b e affec ted
by the Bonneville Unit;
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(b)

Methods of determining exact essential
minimum flows for fish have not yet been
deveiopedil06 however, there are methods
available which are reliable enough to
estimate the flows necessary to preserve
existing habitat;I09

(c)

Habitat studies have also indicated that ·
reducing peak natural flows might not be
harmful and would possibly improve a
fishery;I07 and

(d)

A distinction must be made between the
capacity of a stream to produce fish and ·
its capacity to provide fishing. Partial
diversion of those flows in excess of
natural minimums could substantially curtail the amount of angling utilization of
a stream by causing a reduction in water
area. At the same time fish production
could remain unaffected. The estimates of
fishing losses and gains determined by the
Bureau of Sport Fisheries and Wildlife l
should not be interpreted as representing
an assessment of environmental impact since
the unit of evaluation used consisted of
"man-days of fishing" which was not derived
from an analysis of fish production and
habitat. Many nonenvionmental factors
can significantly affect the number of ·
man-days of fishing a stre&~ can support.
Among these factors are angling regulations,
ownership of streamside land, accessibility,
weather, and social attitudes and conditions .•
"Man-days" of fishing can be used to reflect
changes in recreation associated with the
Bonneville Unit.

Table C-l9 presents a summary of the stream fish
habitat affected by construction and operation 0f
the Bonneville Unit. The effects construed as being
adverse (inundation, reduced flows and excessive
flows) are related to the fishery quality of the
streams as designated bj the Utah State Division
of Wildlife Resourceso 7
Also noted are those
sections of stre~TI where flows for fishery purposes
would be improved. Those sections of stream rated
as Class I, II, and III are considered as being
of significant importance to the State fishery
resource.
343

Table C-19
Stream Fish Habitat Affected by the Bonneville Unit

Basin and Stream

Uinta Basin:
Rock Creek
South Fork of . Rock Cree~
Hades Creek
North Fork of Duchesne R
Wolf Creek
Twin Creek
West Fork of Duchesne R.
Currant Creek
Layout Creek
Water Hollow Creek
Strawberry River
Duchesne

River

~pproximate
Total Length
(Miles)

Type of effect and miles 1/ affected by Project
Miles inundated and having reduced flows
(with fishery classifications in parenthesis) 2/
(by fishery classification)
2/
Inundated
Reducea FLows
Excessive
Improved Total for
Total for
Flows 3/
Flows 4/
I-VI
I
II
III
I-III

1. 5 (II); 2.0 (III) 6.5 (II); 16.5 (III)
1.3 (III)
0
0.6 (III)
0
5.0 (III)
0
3.0 (III)
0
0
0.2 5/
10.0 (III)
0
1.5 (II)
8.0 (II); 14.0 (IV)
0
2.0 5/
4.5 (IV)
0
1.5 (III); 2.9 (V); 20.0 (II); 14.0 (IV)
10.6 (IV)
10.4 (II); 1.1 (IV);
0

37
6
5
15
7
2
18
28
5
11
66
100

~III)'§../

VJ

+='"
+='"

Uinta Basin Totals
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Bonneville Basin:
Sixth Water Creek
Diamond Fork Creek
Spanish Fork River
Currant Creek
Hobble Creek
Beer Creek
Provo River

9
21
44
10
22
20
69

20.0
0.7
4.0
0
2.0
0
0
4.0

54
249

LLJIII)
19.2

0
0
0
0
2.5 (III); 2.5 (VI)
7.0 5/
5.0 (I); 2.7 (II);
4.0 (III); 1.0 (IV);
2.1 (VI)
hL(III); 29.0 (V)
62.4

549

39.2

205.0

2,,/
(II); 0.8 (III)

'1./
Jordan River 7/
Bonneville Ba;in Totals
TOTAL FOR BOTH BASINS

V
2/
-

'l.l

':i/
2,,/
6/

V

~/

'1./

0
0
0
0
0
0
0
5.0
0
0
0

26.5
1.3
0.6
5.0
3.0
0.2
10.0
23.5
2.0
4.5
49.0

0
0
0
0
0
0
0
0
0
0
0

8.0
0
0
0
0
0
0
9.5
0
0
20.0

18.5
1.3
0.6
5.0
3.0
0
10.0
0
0
0
1.5

0

0

37.0

0

10.4

25.5

35.9

162.6

0'

47.9

65.4

113.3

0.7
4.0
0
0
2.5
0
4.8

0.7
4.0
0
0
2.5
0
16.5

"0

142.6
(III)
(III)

0
0
0
0
0
0
0
0
0
0
0

0
5.0 (III)
0
0
0
0
0

5.0
8.0
0
3.0
0
0
0
14.0

0.7
4.0
0
2.0
5.0
7.0
19.6

0
0
0
0
0
0
5.0

O.
25.0

43.3
81.6

5.0

D

26:3

14.3

14.3
38.0

30.0

244.2

5.0

54.6

91.7

151.3

0
0
0
0
0
0
6.7

§../
0

5.0
5.0

0

0

Mileages were obtai ned from Bu au of Reclamation calculations, the Bureau of Sport Fisheries and Wildlife, and the Utah State
Division of Wildlife Resources • There were some differences in length of stream milea,~ determinations.
Fishery classifications were determined by the Utah State Division of Wildlife Resources • Class I waters are the best
fisheries in the State, Classes II and III are of significant importance, and Classes IV through VI are of minor or negligible
fishery importance.
Peak discharges are too great for the natural capacity of the stream channel resulting in scouring and erosion damage to the fishery.
Present flows are altered (increased or decreased) in such a manner that the fishery capability of the stream is improved.
These streams were not classified and are considered to have insignificant value as sport fisheries.
Of this 14 miles, 10 miles would be above Deer Creek Reservoir and 4 miles would be below.
The effects of the proposed Lampton Reservoir have not yet been evaluated by the Bureau of Sport Fisheries and Wildli fe and the Utah
State Division of Wildli fe Resources.
This table does not include the Duchesne River below the town of Duchesne. All of this portion of stream is classified as Class IV.
Its existing condition would not be significantly altered by the Unit. About 8 miles of stream (Class III and IV) are affected by
Knight Diversion Dam.
Inundation calculated on basis of a capacity of 320,000 acre-feet and an area of 3,068 acres for Jordanelle Reservoir.
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26.5
1.3
0.6
5.0
3.0
0
10.0
9.5
0
0
21.5

In the Uinta Basin approximately 163 miles
of stream would be affected by the Bonneville
Unit. About 143 miles of stream would be
subjected to reduced flows and 20 miles would
be lost to inundation. About 113 miles of
the affected streams are of significant importance
to the State fishery resource.
About 107 miles of stream in the Bonneville
Basin would be influenced by the Unit. Approximately 62 miles of stream would have annual
f1o~ reductions and about 20 miles would be
inundated. An improved flow situation for
fish would develop in 25 miles of stream. Of
the 82 miles of stream inundated or ~eceiving
reduced flows, approximately 38 ~i1es constitute
fisheries of significant State importance.
Within the Bonneville Unit area about 244
miles of stream would be affected by the
construction and operation of the Unit. Of
this amount approximately 39 miles would be
lost by inundation and 205 miles would receive
reduced flows. Approximately 151 miles of the
impacted streams are classified as having significant fishery importance. 73 About 30 miles of
stream would realize improved flow patterns for
fisheries and 5 miles of stream would receive
excessive flow.
As previously discussed, the removal of water
from a stream in itself does not necessarily
reduce the capacity of the strea~ to produce
fish. The U.S. Forest Service and the State
Division of Wildlife Resources have determined
the minimum flows required to preserve. existing
fish populations am maintain aquatic habitat
in some of the streams to be affected by the
Bonneville Unit (refer to Table C-3). Earlier
in this section, the results of streamflow
studies were presented which indicated that on
some Uinta Basin streams tributary inflow would
be sufficient to meet and exceed the recommended
minimum flows for a portion of the stream channels
below Unit features. It is expected that when
the recommended flows for upstream points would
be reached and exceeded, existing fish populations
at downstream locations would be able to survive
and sustain themselves and the aquatic habitat
would not be degraded to a point where it would
be completely lost.
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The conclusion that downstream flows at the
levels recommended by fishery biologists
enable fish populations to thrive is based
upon an interpretatio~ of the data published
in the 1972 Forest Service report concerning
stream habitat studies. l09 In the Forest
Service report, the recommended flow (80
percent of field measured values) for both
sam?ling stations o~ Rock Creek closely
approximated 20 c.f.s. The recommendation
made for the Forest-Indian boundary was 25
c.f.s. (100 percent of field measured values).
The three downstream stations on Currant Creek
had recommended flows of between 5 and 6 c.f.s.
The nonpublished data were not in a form that
would allow similar comparison. 133 The off-forest
data 127 were unavailable for examination. 88 , 122
One serious problem in validly making the
interpretation that attainment of recommended
flows downstream from sampling stations would
allow survival and maintenance of a fish
population is the unknown impact of anchor
ice formation. It is known that extensive
ice formations can reduce the amount of
available habitat and can cause serious damage
to overwintering fish populations including
destruction of eggs incubating in gravel areas. 133
Table C-20 shows the relationship of the Bonneville Unit streams, designated to receive reduced
flows, to the State fishery resource. Included
in this analysis is the positive effect that stream
gains would have on reducing the adverse impact
of dewatering on downstream fish habitat in certain
Uinta Basin streams. The Unit would reduce the
flow in approximately 196 miles of the State's
5,377 miles of quality classified streams. Considering only the good fishing streams (Classes I,
II, and III), about 128 miles (4.2 percent) of
3,.035 mile~ of stream would be affected. Severe
habitat loss is expected to occur in about 67
miles (2.2 percent) of Utah's good fishing waters.
A further breakdown shows that without considering
the benefits of downstream inflows, the Bonneville
Unit would adversely affect about 8.1 percent of
the State's Class I streams, 10.5 percent of the
Class II waters, and 2.9 percent of the Class ' III
streams. When the positive ffect of stream gains
are considered the habitat losses for Class II
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Table C-20
Comparison of Streams Subjected to Reduced
Flows by the Bonnevil Ie Unit to the State
Fishery Resource and Illustration of the Beneficial Effects of
Stream Gains on Uinta Basin Streams
State
St ream
Quality

w

~

........

_!/

Bonnevi lIe Unit Streams
Existing
Mi les of
Stream

Ii

Mi les of Reduced Flow
Total Uni t

Uinta Bas in

62

5.0

0.0

Class I I

451

47.6

44.9

Class I I I

2.522

75.0

61.9

44.0

Class IV

1.530

34.6

33.6

29.1

Class V

545

29.0

0.0

0.0

Class VI

267

4.6

0.0

0.0

5.377

195.8

3,035

127.6

Total Classes
I, II, & III
-

1/

2/
3/
~/

------

140.4
106.8
----

,

Miles of Affectea
MITes of Habi tat SevereTy
St ream Havi ng
Reduced in Quality
Or Exceed i ng
Recommended Flow 2/ 31 Total Unit
Uinta Basin
Uinta Basin 4/ - -

Class I

Total all
Classes

Percentage of State Resource
Adversely Affect by Unit

r

0.0
16 5
r

Uinta Basin
Wi th St ream
Gains]}

Wi th
Stream
Gains

Without
St ream
Gains

5.0

0.0

0.0

8.1

8.1

31.1

28.4

63.2

6.8

10.5

31.1

17 .9

29.3

1.2

2.9

4.5

13.3

0.3

2.2

29.0

0.0

0.0

5.3

5·3

4.6

0.0

0.0

1.7

1.7

50.8

36.3

1.9

3.6

2.2

4.2

5.5

89.6

106.-2

60.5

67.1

46.3
--

43.5
---

-

-

--

--

Figures taken from State of Utah inventory and classification of waters. 73
The positive affect of stream gains is only demonstrated for Uinta Basin streams (Duchesne River, Rock Creek, West Fork of Duchesne, Wolf
Creek. Currant Creek and Strawberry River) having recommended minimum flows
(or insignificant reduction in flows caused by the Unit. All
affected high quality stream sections of Bonneville Basin streams are considered to suffer serious loss of habitat quality.
Stream gains reaching or exceeding recommended minimum flows are expected to allow survival and maintenance of a trout population.
Mileag~ fr~m Duchesne River above Knight Diversion and North Fork of the Duchesne River are included under stream gains because
reduct10n 1n flow caused by Unit would be insignificant.
Classification of these sections could be lowered.

---

and III waters are reduced to 6.8 percent
and 1.2 percent, respectively. At the
present time it is not possible to determine
what the new State classification for fishery
quality would be. An evaluation of Unit
conditions by State biologists would be
required to reclassify the stream sections.
In those sections of stream below Un'it features
where flows would periodically be reduced below
the recommended levels, fish would not be
expected to survive. However, it would be
expected that aquatic invertebrate and algal
populations would continue to exist. In stream
sections where upstream recommended -.ninimum
flows w,ould be prod':lced by seepages and tr ibu tary
inflow it would be expected that fish populations
would survive and maintain themselves but that
the reductions in water velocity and depth would
create adverse conditions that would reduce the
size of fish populations. Substantial reduction
of velocity during summer months would tend to
create conditions more favorable to s0-called
"trash" fish than trout. Too Iowa winter flow
would increase the hazard of formation of
destructive anchor ice.
The Bureau of Reclamation recognizes that at
present there is inadequate knowledge relating
the effects of lower flows upon strerun biota.
Studies to obtain add it ional data are being
formulated.

(1) Rare and

En<!an~red

Spo';!cies

Collection records for the Bonneville Unit area
indicate the presence of Colorado cutthroat trout,
a hybrid of the Utah cutthroat trout, the
introduced Yellowstone cutthroat trout, the
June sucker, and the least chub. 65 , 68 Of
these species only the least chub is classified ~s
rare. 23 , 74 The status of the other species is
still undetermined. However, it is generally
concluded that the Yellowstone cutthroat and
rainbow trout have largely replaced native
stocks of Colorado and Utah cutthroat in strea~s
through hybr idization following 'w idespread
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and repeated stocking. 68 Some Colorado
cutthroat are reported to inhabit the upper
reaches of streams on the slopes Df the
Uinta Mountains including Water Hollow
Cre-ek. 132 These sections of stream would
not be affected by the Bonneville Unit.
The status of the cutthro~t hybrid is
not clear. The June sucker inhabits Utah
Lake, Mona Reservoir, and the Jordan River. 66
The least chub still inhabits the Jordan River.
The Bo~neville Unit would not be expected to
significantly further deteriorate the genetic
identities of existing populations of either
game fish species or nongame fish species in
either the Upper Bonneville Basin or the
Sevier River Basin. There have already been
extensive fish plantig§s and introductions
of eXQtic game fishes
that have degraded
native gene pools. Also there are already
17 different water diversions from the Colorado
River Basin to the Bonneville Basin, some
of which have been in operation for more than
50 years. 136 These -diversions a~ount to about
10~,000 acre-feet of water annually.
Despite installation of fish screens on the
inlets to the Strawberry Aqueduct and positioning the aqueduct inlet fro~ Currant Creek
Reservoir at a depth not frequented by fish,
it would be expected that some small fish
could reach Strawberry Reservoir from the Rock
Creek and Currant Creek drainages. Fish from
Strawberry Reservoir would have to pass through
the Diamond Fork Power System 'Nhich would contain
three turbines. It is doubtful that fish could
survive these turbines. The inlet of the power
system would be screened • .
Water from the power system would be expected
to- be devoid of living fish and thus the genetic
identities of the June sucker and the least chub
would not be jeopardized. This water w.)uld flow
through the Wasatch Aqueduct and into the
Mona-Nephi 'Canal. Periodically, diversions
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would be made from the canal to Mona Reservoir.
Water from Mona Reservoir would be p~mped back
into the canal system and would eventually
reach Sevier Bridge Reservoir. Thus, there
would be a water connection between the Upper
Bonneville Basin and the Lower Bonneville Basin
(Sevier River Basin) which are presently separated. However, it would not be likely that
fish would survive passage through the pumps.
Concern has been expressed that the gene pools
of populations of leathersid·e chubs and bullhead
minnows, inhabiting the Sevier Bridge Reservoir,
would be jeopardized 'by the operation :>f the
Bonneville Unit. 66
T'ne habitat losses produced by the Unit should
not cause any game or nongame species to become
rare or endangered.
(2)

Stream

Fisheri~~

Inundations of about 39 miles of stream would
eliminate the existing stream-dwelling species
and the resulting dams and reservoirs would
constitute barriers to migr~ting fish. This
latter impact would not be expected to
seriously affect fish populations because
the species concerned do not ~equire long
migrations to com?lete their life cycles.
The impacts of the Unit on streams has been
more completely discussed p~eviously in
paragraph C3c.

(3)

~~~y£ir

Fisperies

Presently there are over 200,000 acres of
reservoirs in Utah. 73 Constructio:l of the
BO:lneville Unit would add about 20,000 acres
to this total. With the exception of the
Strawberry Reservoir enlargement (an increase
of about 9,000 acres), develop:nent a:'1d maintenance of the fishery value of the prop.: )sed
impoundments would have problemso If a trout
fishery was to be maintained then it wo~ld be
necessary to stock the reservoirs annually
with hatchery fisb since trout require stre~~
habitat in which to spawn and have the
deposited eggs successfully incubated.
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The extreme annual fluctuations of Upp.3r
Stillwater Reservoir and Hayes Reservoir
would curtail the ' pt."Od-1C tivity of trout by
creating undesirable changes in food
p~oduction and water temperature.
Currant
Creek, LO\'ler Stillwater, Bottle Hollow, and
Jordanelle Reservoirs would have small or
long-term drawdowns and trout prodJctivity
would be better. Investigations have shown
that fish production in new reservoirs tends
to increase rapidly for several yea!S d.epe!1ding
upon the densities of resident and introduced
fish populations and the productivity of the
basin. After a period of high trout productivity
and good angling the reservoir ecosystem reaches
an equilibrimn and introduced trout must
compete for food and ~over with native species
of fish (usually "trash" fish), which are more
adapted to the reservoir environment. Since
the native species are prolific reproducers,
they gradually out compet~ the trout. At this
time trout production and fishing success decline .
Heavy fish plantings alone usually cannot alter
the above situation, although large plantings
of "catchable" size trout can sustain a truut
fishery. Such plantings, however, are very
custly. The usual manner of solving this
fishery management p-:oblem is to eliminate or
substantially reduce the "t-rash" fish population
by chemical treatment. In large reservoirs
such a p~ocess is costly and very difficult.
The most practical approach is to chemically
treat reservoir sites prior to storage of water.
This will be done on the Strawberry River between
Soldier Creek D~~ and the existing Strawberry
reservoir Darn.
The quality of trout fishing in Deer Creek and
Starvation Reservoirs is presently adversely
_affected by the presence of excessive numbers
of "trash" fish--particularly the Utah chub.
This pro~lem does not occur in Strawberry
Reservoir because the Bopulation of competitive
II trash"
fish is low, 12 the reser voir having
been chemically treated in 1961.
J
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(1)

Genera!.
Significant local impacts would occur oa wildlife
populations inhabiting the areas in and adjacent
to Unit development sites. It is difficult to
realistically relate the importan~e of the local
impacts on game populations to the status of
the p.: ')pulations at the broader State or regional
level. COalplicating the problem of evaluating
the bro9.d significance of local impacts are
the facts that the Boaneville Unit effect on
wildlife is but on of many that are pres,=ntly
exerting pressure upon the 'wi ldlife resource
and that comprehe::lsive quantitative and qualitative
a8sessments of total available wildlife habitat
have not yet been completed. 120, 122 However,
in order to picture the relationship of the Unit
to the Statewide situation, some habitat comparisons are made in this evaluation of environmental impacts.
The adverse wildlife impacts attributable to the
Bonneville Unit would be primarily 9.ssociated
with loss of habitat resulting from inundation,
drainage of marshlands, reduced streamf10ws,
and interference with established migration
patterns. Table C-2l presen~ a smmnary of
the estimated impacts of the Unit upon wildlife
habitat. Except for e1~ the. affected wildlife
populations would experience an overall loss
of habitat. It is very important to distinguish
between SUImller and winter habitat because it is
the quantity and quality of winter habitat that
usually determines the capacity of an area to
produce and sas tain wildlife populations. LOSS ·8 S
of smnner habitat are not as critical because
animal populations are usually better able to
adapt to such losses witho~t suffering a reduction
in productivity. This habitat differentiation
does not apply to waterfowl whose use of marshlands is mainly seasonal.

(2)

Mamnals and

Bir~~

Table C-2l indicates that sage grouse, deer,
moose, pheasants and waterfowl would experience
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the most significant losses of habitat.
The habitat evaluatio~s provided by State
and Federal biologists distinguished betwaen
summer and winter habitat only for deer and
pheasants. The losses of deer winter habitat
are the 3,000 acres inu.: 1dated by Starvation
Reservoir and the 500 acres that would be
inundated by Hay~s Reservoir. The presently
uneva1uated 4,900 acres of land that would
be inundated by Jordanel1e and Lampton Res ervoirs
would be expected to contain additional winter
habitat.
The State Division of Wildlife Resources has
divided Utah into "Deer Herd Areas" and subdivided each of these u~its into acreages af
summer and winter habitat. 12l Within the
State, there are presently about 17,000 .square
miles of Fed,eral and State-owned land that is
considered to be winter range for deer. An
additional 14,000 ,square miles is classified
as SUlTIller habitat. Carrying this typ,~ of
analysis further there are about 2,700 square
miles of winter range and 3,500 square miles
of sumner range located ':>li thin the Bonneville
Unit area. The Bonneville Unit wo~ld eliminate about '30 square miles of deer habitat of
which about 6 square miles would be winter range.
Compared to the total a~ount of deer habitat
remaining in the State the estimated loss
would not be significant.
While the a.'ilount of moose habitat lost (810
a~res) would be very small the adverse impact
of the loss on the .Sta.tefs J100se p::>pulation
would be more significant. Field studies
indicate that this species is attempting to
extend the natural boundaries of its geographic
distribution southward from the north slope ·
of the Uinta Mountains. Loss of 810 acres af
good habitat, particularly in the Rock CraekCurrant Creek drainages, might restriC't the
expansion process and delay the natural establishment of permanent herds in the limited
habitat available witbin the central p.::>rtion
of Utah.
It is difficult to evaluate the broad impacts
that the Bonneville Unit would have on the
pheasant population. ' Pheasant distribution
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Table C-21
Summary of Unit Impacts on Wildlife Habitatl/

--Type

of Habita£l

-

Acreage
Change
Without
Mitigation

Beaver
Elk
Moose

810
no change
810

Sage Grouse

-15,500

Remarks

Jordanelle and Lampton Reservoirs would
inundate about 4,900 acres of land some
of which constitutes pheasant and deer
habita t. 1/

Pheasant, winter

Irrigation of land would create about
15,750 acres of new pheasant habitat in
Bonneville Basin and will improve
- 3,500 !!.I pheasant habitat in about 26,000 acres
of land irrigated from Starvation
- 8,000 ~/ Reservoir • ~/

Waterfow1

-28,000

Deer, Total
Deer, winter

-16,500

About 3,000 acres of land would be
disturbed by road work and borrow
excavation. Some of this disruption
would result in loss of wildlife
habita t.

11

Impacts assessed by State Division of Wildlife Resources. 112

II

Habitats for organisms other than those listed would also be altered
and lost. However, detailed evaluations of such impacts are presently
not available.

11

The State Division of Wildlife Resources would evaluate these potential
losses.

il

3,000 acres of winter range were inundated by Starvation Reservoir and
500 acres would be inundated by Hayes Reservoir.

'2/

This habitat is primarily associated with Provo Bay.

~I A significant amount of this habitat would be summer habitat and
unsuitable for year-round use.
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in Utah is intimately associated with
land under irrigation and -within a certain
range of environmental para.meters most
irrigated land caa be productive pheasant
range. 119 Not all irrigated land constitutes
year-ro~nd habitat for pheasants.
Suitable
winter. habitat contains p~rmanent vegetation
often including some woody plants. Marshe3,
particularly those close to grain f ield COQstitute excellent winter habitat. The winter
phea.sant habitat contained in and around Provo
Bay is of excellent quality and its loss would
seriously reduce pheasant pro::lilctio:1 in Utah
County. Of the 8,000 acres of winter habitat
that would be eliminated 'by the diking of Utah
Lake, the bulk would °.Je associated with Provo
Bay. The Unit would create about 16,000 acres
of suitable p3easant habitat but this would be
of a quality inferior to that of Provo Bay and
would not constitute a complete replacement .112
According to the publication ~heasan t s i~~th
Ame-rica,119 Utah pO.3 sessed approximately 1,756
~~;;-miles of pheasant range in 1945 and a
p,: )tential for about 3,400 square miles of habitat.
These figures corresponded to the anount of
irrigated land a:lailable at the time. The
adverse impact of the loss of 8,080 acres (12.5
square miles) of winter habitat would be less
significant at the State'wid4~ level than at the
local level.
The Bonneville Unit wo~ld destroy about 28,0·:)0
acres of waterfowl habitat of which about 25,000
acres would be associated with the marshes of
Utah Lake. Tnese mars~es are pr imarily utilized
as wa 'c erfowl resting areas and provide an
important link in the :Pa·~ific Flyway migration
route. The local impact of this loss of
habitat would be significant. HO'wever, the
effect of the 10s3 o~ the -waterfowl resource
of the State is more difficult to ascertain.
Many tho~sands of acres of good habita.t primarily
associated with the Great Salt Lake and the
Bear River would still remain. The National and
International impact would be even more o'!:>scu-::e.
The loss of this relatively slnall a'11.ount of
habitat would comprise a tiny part of a draina6e process that has already eliminated approximately 100 million acres nf waterfowl haO
b itat
0:1 the North American contine'n t in the past
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100 years. 126 It has beco~e increasingly
difficult for waterfowl managers to maintain
existing papul~tions of birds.
The Unit wo~ld have serious adverse impacts
on nongame birds and ~aimals in local situations such as Provo Bay. It is difficult
to a3sess the broader effects particulacly
since the habitats af nongame species are
not as well studied as are those of game
sp2cies.
The Center for Health and Environmental Studies,
Brigham Young University, in its sur"ey of the
Bonneville ~nit area has included so~e general
comnen t s regarding the probable impacts the
Bonneville Unit would 'have upon the birds and
animals of the affected area. 66 Some of these
comments are quoted below:
"Of paramount importance is the possible impact
of the Central Uta:" Project on the birdlife
of the areas involved. This is a matter that
will dep'e nd UpO:1 many factors that are difficult
to evaluate at the present time, but the following suggestions may be made:
"1. Creation of the small Stillwater a::ld
Currant Creek reservoirs in and of itself would
likely have little effect on the birdlife of
these areas. Some waterfowl and shore birds
may be attracted to them but mainly for resting
stops rather than for nesting. Such bodies of
water subject to considerable variation in
shoreline are not conducive to the gro'i lth of
emergent and submergent vegetation which are
basic in providing the necessary cover and
food for breeding populations of such birds.
If the Stillwater and Currant Creek areas are
improved and expanded for c~~ping and 'other
.recreational purposes so as to bring large
num~ers of people into the are~ this would have
more of a detrimental effect on 'the birds al-.d
other wildlife than would the alterations of
the habitat resulting from the proposed reservoirs,
tunnels and pipeline.

"2. What ha~ been said for the high altitude
'strearns and reservoirs could also be said of
the proposed J ordanelle and Diamond :Fork
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d~velopments.

The Jordanelle project being
s:::>mewhat larger would inu,: tdate more of the
present land habitat p~rticularly the streamside woodlands a:"1d thickets. Being at a somewhat
lower elevation and of large size it might
p~ovide a more favorable situation for waterfowl and shore birds, although this again
would depend oa the ~~ount of annual drawoff
of water and the degree to which the aquatic
vegetation and animal life could become stabilized.
"3. The proposed enlarg~ment of Strawberry Reservoir would appear to result in
rathe'r I ittle change in the general condition
which now prevails in this area. Expansion of
the reservoir, particularly In Soldier Creek
area, would reduce so~e of the ha'bitat now
used by the Sage Grouse, but there would still
be plenty of suitable habitat left for this
species in the Strawberry Valley. Over the
years since Stra'wberry was first established
it has become an increasingly important habitat
for waterfowl and shore birds. It has had and
will continue to have certain dra\-1ba~ks in
this respect. Relatively high altitude and
consequ,ant early freeze-over and late spring
thaw limit its usefulness for waterfowl and
the annual fluctuations in water level limit
the develop:nent of stable aquatic plant
com:nunities favorable to aquatic animal life.
Nevertheless, studies at Strawberry indicate
that most of the species of waterfowl, waders,
and shorebirds common to the intermo"J.ntain araa
occur there at one time or ,another, and there
is no reason to believe that an enlargement
of the reservoir w\)uld have a:"1Y detrimental
effect as far a3 thes;= groups of birds are
concerned, provided the reSO:Irce is managed
as it has been in the past.

"4. The proposed p:oojects in Utah Valley
p:'esent so~e problems of much greater importance
as far as the birdlife of the area is concerned.
Relative values co~nected with the diking and
drainage of Provo Bay need to be carefully
considered. This area is the only major
natural breeding ground for waterfowl and
other aquatic bird;:; , in the entire valley.
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If this is eliminated it will dra3tically
affect the population of these birds.
Situated as it is in the midst of a large
human population, its recreational value
a :3 well as its importance in the preservation of a dwindling bird population can
scarcely be overemphasized.
"The impact of the prop,;:>sed proj ects on
the mammal population of the areas 11lould seem
to dt=pend more on the extent of human usage
during co~structioa aad afterward than on
the reservoirs, pipelines and tunnels eer ~~.
The greatest effect would be on the large
game mammals and predators that are more
sensitive to disturbance by humans. The
construction of the high altitude reservoirs
in the Rock Creek and Currant Creek areas
might provide more habitat for the beaver and
muskrat but this wO'.1ld be of minor importance.
Drainage of Provo Bay would of course eliminate
or greatly red':.l ce the habitat of the muskrat
in that area.
"It wO:lld seem that the projo~cts would
have little effect on the overall populatiol."ls
of the small rodents and small predators.
We can think of no instance of a species of
ma~nal that would be in danger of extinction
o~ even drastic reduction in numbers owing
directly to these project.,,66
The Bu,c eau of Reclamation concurs with the above
quotations.
The construction and operation of the Unit
would have the effect of raising noise levels in
the areas that have previously been relatively noise
free. Most of the noise resulting directly
from the Boaneville Unit would be ass:)ciated
with construction and would be temporary. However,
there would be some minor residual noise
produced by the op,e'r ation and maintenance
of features. The recreation use derived from
Unit features would .3.1S0 cause increased noise
levels to occur as would the improved access
generated by Unit roads.
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The effects that increased noise levels
wO'..1ld have on wildlife in these areas,
including domestic animals, are virtually
unknown. 43 It is reas ·J nable to assume
that birds and animals that rely upon
their auditor y systems for courtship and
mating behavior, prey location, predator
detection, homing, etc., would be more
threatened by increased noise than would
species that depend upon other senses.
However, because ,Jf the complex interrelationships that exist among all the
organisms in an ecosystem, interference
with one species might well affect the other
species. Studies have shown that rats, mice,
and guinea pigs ~an successfully ad:1pt to
noise but that damaging effects can occur if
the noise application occurs in conjunction
with natural situations of stress such as
pregnancy.43
Studies have :1lso indicated that intense
sound triggers an avoidance response in
most organisms. This suggests that during
construction periods most affected wildlife
species would be temporarily displaced b y the
in tense noise leve Is prod'J.ced. Sus tained
operational noise levels wo~ld not be expected
to be high a;"1.d l,vould usually be much lower
than the 80-85 decibel range cO:lsidered harmful to the hearing of man. Il4 However, since
the hearing of many species of wildlife is
more acute than manfs, detrimental effect
could occur. It would be expected that most
species of birds and :1nimals would successfully
adapt to the sounds of the Bon~eville Unit in
all areas except those im..nediately adjacent
to features and that mast adverse noise impacts
would be temparary (confined to the constructio:l
period) •
The Bonneville Unit would indirectly produce
unnatural stres3es on certain populations of
wildlife o Recreational use of Unit roads
would lead to greater hunting pressures on
gamp. populatio:ls and interference with the
behavioral patterns of those species that are
particularly sensitive to the presence of humans.
These impacts would be most prominent in the
previously semi-remote locations along the
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Strawberry Aqueduct, particularly near the
Upper Stillwater and High Uintas Primitive Areas
where intrusion by man has been limited.

(3)

Ra~~_~~d

Endangered Speci~

While the Bonneville Unit would have signi~
ficant impacts upon the wildlife within the
affected area, it would not be expected that
the existence of any species of bird, mamnal,
amphibian, reptile or invertebrate would be
threatened. The sandhill crane, prairie
falco~, osprey, pine marten, and Canada lynx
a"r e found in small numbers within - the Unit
area and are included in the Bureau of Sports
Fisheries and -;.Iildlife's list of rare and
endangered species. 23 Construction and operation
of the Unit could temporarily disrupt the
life patterns of these species but their
existing status would not be altered o

While it is expected that the Unit wo~ld
exert significaat impacts upon existing
populatio:.1s of amphibians and reptiles, the
amount of available ecological knowledge
regarding the relationship of these species
to water develop~ent projects is limited.
Most of t:he species concerned (Refer to
Attachment E) have wide distributions and
are versatile in their adaptive abilities.
No species wo~ld be threatened with extinctioa,
although desert spacies of lizards and snakes
are expected to be reduced in those areas that
would be intensively cultivated and irrigated. 66
Inundation of moist stre~n8ide and meadow plant
cO:Il'llunities would eliminate a consid.~rable
~~ount of habitat for amphibians and reptiles
thus adversely impacting local populations.
However, in some instances such as with the
Strawberry Reservoir Enlargment and Jordanelle
Reservoir, extensive areas of suitable, slowly
fluctuating, shoreline habitat would be created.
Irrigation practices of producing intermittent
aquatic habitats are ~ot conducive to development
of runp~ibian populations.
360

In order to assess the ecological impact
on aquatic i.nvertebrate connnunities due
to modification of existing streams and
rivers or through the building or enlarging
of reservoirs, comprehensive baseline studies
should be conducred before construction. 66
To date, the availability of such studies
is limited. However, some gener.ql assessments
have been made and certain impacts can be
p:-edicted.. The most noticeable changes in
the 39.2 miles of stream that would be lost
to inundation would involve the failllre of
stream adapted organisms to survive under
reservoir conditions. Reduced flows below
Unit features wO:.lld reduce th~ amount of
invertebrate habitat and cause decreases in
the populations in~abiting these sections
of stream. However, warmer water resulting
from reduced flows and reduced velocity
conditions could increase production rates
p.qrticularly at diversion dams.
The diking of Utah Lake would have a protound
impact upon the existing community of aquatic
invertebrates which subsequently could adversely
affect the fishing .:tnd water quality of the
lake. 66 , 78 Preliminary investigation has
revealed that a section of the east shore of
Goshen Bay is ecologically unique for Utah
:'ak~ and the intermou~1.tain region (Refer to
Sec tio':l B) .. 78 This area would be virtually
eliminated by the diking of Goshen Bay. The
Bureau of Reclamation plans to have baseline
studies carried :Jut on Uta"a Lake, particularly
regarding the impacts of diking and the potential
for duplicating the desirable aquatic spa~ling
conditions that under the proposed plan would
be eliminated ..

Esthetics can be defined ,:is that branch of philosop~y
dealing \.\Iith beauty and the beautiful, es?ecially Twith
judgments '.)f taste concerning them. Thus, the desirability of aL1.Y object is dl~pendent upon the tastes of
the observer. The inherent subjectivity of esthetics
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makes it difficult to evaluate so~e of the environmental changes that would result from construction
ai.ld op ,~ration of the Bonneville Unit. Any interference with the natural scene would be rep ':.Ignant to
some individuals.
Despite the obvious difficulties associated widl
the interpretatio~ of esthetic valuEf) theore are
so~e reasonable conclusions, regarding the Bonneville Unit, that can be ID.!ide:

Reservoir inundation of approxim9.tely 20,000
acres of land wO:lld sO
;. lbstantially al ter exis ting local landscap:~s. In mas tins tances the
impouadments themselves, while appe9.ring out
of natural character, would be attra,: tive. 0
The unattractive asp.~cts of reservoirs would
be associated with severe annual lowerings
of water levels that expose extensive areas
of the basin, permanent landscape scars resulting from borrow excavation and road construction,
exposed power and water transmission lines,
and to some obser-v'a rs the dams thems-=lves. 0
The Unit would produce 10 0reservoiT.s of which
nine of the dams would either be earthfill or
ro,':kfill. The design of the U?1?,'~r Stillwater
Darn has been changed to !in asp~al t core structure.
These structures -would intrude upon the natural
scenery aad be visually repugnant to many observers.
The di~gree of unattractiveness would be greatest at lo~ations such as Upper Stillwater and
Currant Creek where forest wilderness settings
presently p~evail.
The esthetic problems of severe lowering of
water surface would be most acute on UP?er
S tillwateor , Hayes, and Mona Reservoirs where
the water level fluctuations would occur
annually. The water levels of the remaining
reservoirs would either be stable or changes
would occur over a period of years. Such longterm fluctuations would allow for some vegetative
develop~ent alo3g the shoreline.
Some oaf the
drawdowns would expose borrow areas and detract
from esthetic quality.
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(2)

Streams
Streamflow reduc tions significantly below
normal annual patterns would produce unattractive, relatively empty stream channels.
This problem ";,olould "be illOSt serio'.ls during the
late summer and fall seasons when reservoir
spills would be at a minimum. The Strawberry
River, below Soldier Creek Dam, would be
undesirably low for most of the year because
do;vnstream water needs w.)uld only require small
releases and the planned fishery bypass w.)uld
be small.

Construction, improvement, and relocation
of approximately 130 miles of road would
cause disturbance of about 1,000 acres of
land (Refer to Table C-2). There would be
significant, p ,~rlnanent scarring of the
natural landscape, particularly associated
with the roadwork along the Strawberry Aqueduct
and the Diaffit::l:ld Fork Power System ;vhere
physiography is steep and existing vegetative
ecosystems are relatively fragile. These more
rugged areas would not be conducive to successful restoration treatment through contouring
and revegetating the disrupted terrain. Thus,
est~etic degradation of the enviro:lment along
Unit roads would be expected to be substantial
in the steep, forested locations and mild in
the more level areas.

Disposal of excess m.:lterial from about 250 miles
of tunnel, pipeline and canals would present
a serious enviro:lmental problem having sign ifcant esthetic implications. Esthetic deterioration
would be most apparent and most permanent in th~
mountainous sites along the Strawbe:ccy Aqueduct
and the Diamond Fork Power System where the
volmne of material would be substantial and
level disposal areas scarce. The volmne of
tunnel waste material that would be p.:oduced
is indicated on Table C-22. The waste material
itself would not be expected to be suitable
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for development of a rapid and extensive
vegetative cover. The degree of restoration
success would depend largely up~n the availability of local topsoil which wo~ld be stockpiled prior to deposition of spoil material.
Topsoil is not abundant in some areas and 'rapid
revegetation would not occur. Along the Aq'Jeduct,
a considerable amount of waste material would
be inco'= porated into CO:l.structio:':l embankments
or deposited in the basins of Currant Creek
and Upper , Stillwater Reservoirs below the
planned max~m~~ drawdown levels. Adverse visual
imp~cts in level areas would not be severe.
(5)

Utah "Lake

12!.~ing

The proposed diking of Utah Lake 'would have
tremendous esthetic impacts particularly on
the sides Df the dikes to be drained. The
visual character of the natural landscape
would be severely altered by the appearance
of 12.6 miles of dike and the d'rainage of
about 35,000 acres of lake area. Associated
with the diking wo~ld be esthetic disruptions
resulting from the excavation of bonrow areas
to o~tain embankment material and riprap.
There would also be considerable temporary
visual degradation of the lake during construction
of the dikes.
The esthetic impacts of draining Provo and Goshen
Bays would largely involve vegetative changes.
Provo Bay would be cultivated into cropland.
Goshen Bay is expected to develop after about
4- to 5-years into a saline marsh containing
a very shallow (less than 2 feet) pond that
would dry up dllring the summers of most years.
The size of pool (maximum area abo'u t 7, 000 acre~)
would vary considerably depending upon p~evailing
hydrological conditions. The existing shoreline
vegetation commu~ity of tamarack, salt grass,
greasewood and rabbit brush would grad~.lally
invade the newly created mud flats. Tne natural
succession of plants, if unaided, would take
many years to accomplish.
The creation of a sizable body of shallow 'w ater
having 'a fluctuating shoreline could develop into
ideal habitat for p~oduction of mosquitoes aad
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Table C-22
Volume of Tunnel Waste Material

Capacity
(cfs)

Tunnel

Length
(ft.)

Lined
Diameter
(ft.)

Volume of
Excavated Excavated
Diameter Material
(ft.)
(cy)

Upper Stillwater

185

42,638

7.0

10.0

117,300

Starva t ion

300

5,345

7.33

8.5

13,000

Hades

305

17,985

7.0

10.0

49,500

Rhodes

325

4,320

7.0

10.0

11,900

Vat

475

38,756

8.25

1/

131,716

Currant

620

9,177

10.33

12.9

44,700

Layout

620

17,355

10.33

12.9

84,700

Water Hollow

620

21,582

10.33

12.9

104,700

Syar

400

34,200

8.0

100,000

Corona

1,600

850

12.5

5,950

Dyne

1,600

4,585

8.5

15,300 '

Wasa t ch Aqueduct
Sec tion III

200

8,090

7.0

10.0

18,000

Was a tch Aqueduct
Section 112

200

21,220

7.0

10.0

48,000

Total
Total (miles)

226,103
42.8

Expansion Coefficient of 40%

II
11

744,766

1,042,672 ]j

Exact diameter will be determined by type of lining which presently
has not been specified •.
22 acres covered by tunnel wastes @ ave. 30' depth.
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other undesirable insects. Sufficient ecological
eva1ua tion to allow furthe"r discuss ion of this
pro~lem
has not yet been carried out.
Under. Unit conditions there would also be
esthetic problems connected with the production
of distasteful ,)dors emanating from the large
amO:lnts of decaying organic plant and animal
material that would be exposed as the bay area
was drained.
Esthetic losses would also ac~rue as existing
wildlife would be displaced and either forced
to abandon present ecological niches or would
be destroyed. Enjoyment of the natural ecology
of the bay area by natu;:'alists wO:lld largely
be eliminated. Some value of this nature would
develop in Goshen Bay as a new ecological equilibrium would be attained.

Substantial vegetative changes would take place
on land scheduled to be drained and receive
irrigation water. Existing plant co:n..rnunities
would be removed and replaced with agricultural
plants. Under the proposed plan about 29,000
acres of new land would be irrigated. Approximately 213,000 acres of presently irrigated land
,would receive a supplemental water supply and
SOlle would undergo changes in crop ?t'oductio:l
patterns.

(7)

~reatio~~l Deve1oPJle~t

CO:lstruction of new reservoirs a..'1.d enla',rgem.3nt
of existing impoundments would indirectly cause
esthetic changes in the surrounding environme'n t o
The development of recreational facilities, even
if properly planned and constructed, would generate
increased utilization of areas by man. Such
utilization would result in visual impacts ~
which would be unattractive to some observers.
The undesirability of recreatio:lal d,evelop.nent
would be most intense in the present wilderness
setting of the Upp.e r Stillwater area. Planned
recreational development would irnprove the
esthetic quality of Str~wberry Reservoir.
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(8)

~~truction Activi~

In all phases of Unit construction there
would be serious ·e sthetic intrusion of a
temporary nature as the physical manipulation of the environment was carried out.
Machinery would produce undesirably high
levels of sound and dust. In some instances
annoying odors could d ,~ve10p. Cons truc tion
of dams and diversion stream crossings would
temporarily increase the turbidity of streams.
There would be temporary esthetic problems
associated with the clearing of lands destined
for inundation. Placement ocembankment material
for the Utah Lake dikes \D u1d :resu1 t in
short-term erosion problems.
At this time the Bureau of Reclamation is unable
to fully discuss all of . the exp,~cted esthetic
impacts for each Unit feature because all of the
required d,~sign and location planning has not been
co~p1eted and environmental assessment of existing
plans is not finished. The Bureau of Rec1eamation
is aware and ~ec03nizes that adequate pre-construction
planning for esthetic purposes is essential if adverse
environmental impacts of this nature are to be minimized. In this regard~ the Bureau intends to reevaluate all existing plans and emphasize esthetic
considerations in a m~lner similar to the ~~~iu~~
§.qYi~nmenta1 Analysis of Proposed Projects on the
,~sh1ey National For~t prepared primarily by an
interdisciplinary U.S. Forest Service study team. 10 .2
To date desirable p1an"1ing changes have been made at
Upper Stillwater Danl, North Fork Siphon, Hades Tunnel,
Wolf Creek Pipeline, and Rhodes Tunnel. There is
alnp1e lead time to evaluate features and ,e nough flexibility in the economic structure of the Unit to allow
so~e construction changes, conducive to the preservatio~
of esthetic · qualify.

g..

Recr.eation

The Bonneville Unit would be expected to have significa~t impacts upon the existing and potential pattern
of outdoor recreati03a1 activity in the State of Utaho
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Most of the substantial recreational benefits
directly attributable to the BO:1neville Unit
would be associated with the utilization of
reservoirs and adjacent land:> and would be
predicated upon some develop~ent of sup?~rtive
facilities such as boat ramps and campgrounds.
Much of the proposed recreational development
would occur within or very close to the Wasatch
Front where the d,amai.'1d for outdoor recreation
opportunities would be greatest. Stawberry
Reservoir and Jordanelle Reservoir have substantial potential in this regard. Fishing -would
be expected to constitute one of the more important
uses of the reservoirs along with sightseeing,
camping, waterskiing, boating, and picnicking.
Recreation studies 86 have indicated that fishing
is the ~ost preferred type of outdoor recreation
by State residents, but for nonresident it ranks
as the fifth most popular form of outdoor entertaiTh~ent. A Bureau of Reclamation Surveyl15
indicated that for 34,744 water surface acres of
reservoirs in Utah about 22 percent of the estimated
1,548,467 annJal visitations were for fishing.
Other significant usea were sightseeing (13.5%),
camping (17~3%), waterskiing (15.0%), and boating
(14.9%). These figures indicate that the reservoirs
would provide multiple types of recr.eation.
Most of the recreational losses resulting from the
Unit would be cO:1cerned with inundation and reduced
flows of streams and inundation of wildlife habi'tat
and esthetically attractive landscape. ' The losses
asso~iated with Utah Lake wauld be of special
importance because the lake is conveniently located
within the Wasa.tch Front where ~ost of the State's
population resides. In Utah, special emphasis is
given to preserving unaltered quality stre~~s because
such streams, particularly larger ones, are in relatively
short supply.73, 112, 128 Natural streams also offer
special intangible benefits associated with esthetics
and a se"n se of envIronmental well-being even to those
people who do no actually visit them. Cur-cent methods
of assessing the total value of a fishing stream appears
to be inadequate because they do not sufficiently consider
intangible factors. 118 The fishing and hunting losses
for the BonnevIlle Unit were estimated by the Bureau
of Sp~rt Fisheries and 'ilildlife and the State of
Utah.l, 112
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It is also ·recognized that the Bonneville Unit
possesses recreational p~tentia1 in addition
to that associated with reservoirs. To date,
this less obvious potential has received little
attention. The State of Utah ~:s~~nta1 ImEsac.t
Evaluation Committee, in their comments on the
Dr~ftlE;vironme;t~Statement,ll2 indicated that
there are many nonreservoir recreation elements
which need further analyses. This group expressed
a willingness to assist the Bureau of Reclamation
in this task. The noneva1uated recreational
aspects mainly deal with construction of horseback
riding, snowmobiling, bicycling, ard motorcycling
trails along proposed Unit features such as buried
pipelines and canals. The Bureau of Reclamation
intends to investigate this recreational potential
and develop it to the extent feasible.

The Bonneville Unit wouUl create about 20,000 -water
surfa:e acres of reservoirs and stabilize water
levels on approximately 660 acres of 14 high mpuntain impound~nents. Based upon 1971 reservoir use
statistics l15 the Unit would generate a recreation
potential of about 1 million annual visitations if
it 'Were completed. It is reasonable to ,e xpect that
the recreation derived from the Unit wo~ld be
instrunents
in helping to satisfy a State outdoor
recreation demand of nearly 20 million recreation
days per year that is exp.3C ted to develop by 1985. 86
The National Park Service in their 1964 recreational
assessment of the Bonneville Unit 3 estimated that
initial development of the reservoirs would provide
670,204 annual visitations and that additional
development could increase this &nount to about 1
million annual visitations. The Bureau of Sport
Fisheries and Wildlife has estimated that Unit
reservoirs would p:-ovide 430,000 man-days of fishing
annually excluding the enlarged versio:1 of Jordanelle
Reservoir as well as Lampton Reservoir which have
yet to.be evaluated (refer to Table C-23). Including
Utah Lake, 'the Bonneville Unit would generate a"bout
413,000 man-days of fishing annually.
(3)

~h

T..Iake

T~b1e

C-23 indicates that the diking of Goshen and
Provo Bays, which would reduce the size of Utah Lake
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Table C-23
Summary of Average Annual Man-days of Fishing
Associated With Bonneville Unit Reservoirs and Utah Lake
Reservoir
or
Lake

Without the
Unit
(acres) (man-days)

With the
Unit
(acres) (man-days)

!I '!:.I

Change
(man-days)

Upper Stillwater

o

o

320

14,200

+14,200

Curr an t Creek

o

o

290

47,600

+47,600

strawberry

8,200

206,700

15,320

252,500

II

+45,800

Starvation

o

o

2,760

26,500

II

+26,500

405

3,000

405

21,000

+18,000

Lower Stillwater

o

o

380

38,000

+38,000

Bottle Hollow

o

o

420

42,000

+42,000

Syar

o

o

13

o

o

Sixth Water

o

o

28

o

o

Hayes

o

o

685

17,100

+17,100

1,620

6,200

3,100

48,400

+42,200

686

47,900

686

95,800

+47,900

Jordane11e

o

o

2,100

Lampton

o

o

1,810

Utah Lake

95,900

158,000

61,100

141,000

Total of
Reservoirs

10,911

263,800

28,317

693,800

17,406

834,800

Midview

Mona
Upper Provo

Total for
Unit
Note;

Footnotes found on following page.
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90, 700 ~I 61 +90 , 700

!!.I
-17 ,OOO~/

II

+430,000

+413,000

Table C-23 (Continued)
Summary of Average Annual Man-days of Fishing
Associated With Bonneville Unit Reservoirs and Utah Lake

11

lll!

Taken from Table 7 of Bureau of Sport Fisheries and Wildlife 1965
report. 1

II

All figures, except for Mona Reservoir and Utah Lake represent
coldwater trout fishing.

Figures for Mona Reservoir and Utah

Lake cover fishing for warmwater species.

11

Estimates are based upon initial design capacities which have been
increased as follows:

Strawberry Reservoir 17,160 acres, Starvation

Reservoir 3,310 acres and Jordanelle Reservoir 3,068 acres.

Original

estimates have not been increased.
~I

Not yet evaluated.

11

A figure of -127,000 man-days of

fishing as the Unit affect upon

Utah Lake is presented in the Bureau of Sport Fisheries and Wildlife
1
report of 1965 .

This figure is predicated upon achieving a

maximum drawdown of 12 feet below compromise level which, if it occurred
would not be caused by operation of the Bonneville Unit.

Because

of this 110,000 man-days are subtracted from the total of -127,000
man-days.

The 110,000 man-days attributable to the l2-foot

drawdown also appears in the Fish and Wildlife report.
~/ Based upon original design.
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by about one-third, would cause a reduction in
warmwater fishing of 17,000 man-days per year.
This loss would represent about 11 percent of
the existing capa~ity of the lakA to support
angling. This curtailment of fishing would be
associated 'with the loss of spawning, rearing,
and feeding areas of game fish such as catfish
and walleye.
(4)

Streams
The ~onstruction of the Bonneville Unit would have
severe adverse impacts upon the recreational
utilization of streams. One of the most obvious
problems would be loss of good quality stream
fishing. Table C-24 pres~ a sQwnary of the
changes in the angling capa~ity of the streams
affected by the Unit. According to the su~nary
the'r e wO'..lld 'be a loss of 118,300 man-days of
fisaing in the Uinta Basin; 31,400 man-days of
fishing in the Bonneville Basin; and a total loss
of 149,700 man-days of fishing. About 85 percent
of the estimated stream fishing losses would result
from redllc tion in s tre8J.llflows.
It would be expected that the Bonneville Unit would
curtail the cai.1o,:ing and kayaking p,: :>tential of streams
included fa. the proposed plan--particularly Provo
River, West Fork of the Duches~e River, Duchesne
River, and Ro~k Creek. An investig.:ttion of the
recreational boating potential of these streams
suggests that the potential for about 200 miles
of stream would be lessened by about 50 percent
under Unit conditions. 184

Table C-25 s:to-ws the impact that the Bonneville
Unit would have UpO:l the Statewide recreational
fishing situatio~. As of 1968 (the most recent data
available 120 ) about 70 ' p,:rcent of the man-day s spent
fishing were spent on lakes and reservoirs. 83 The
balance of angling utilization has probably shifted
even more towards lakes and reservoirs in the 4
years following 1968. It is readily apparent that
both the recreation losses that would occur because
of adverse impacts on s tre8J.ns and Utah Lake ,and the
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gain in recreation that would result from
reservoir construction would be significant to
the Statewide situatio:l. The estimated strea.n
fishing losses wo~ld be of special importance
because of the relative scarcity of high quality
stream fishing opportunity that already exists.

The sport of hunting would experience both gains
and losses under the influence of the BoaneJille
Unit. Table C-26 SUUl:"l larizes the effects that
construction and operation of the Unit would have
upon hU:'1ting in the, areas in the immediate vici'fLity
of Unit features~ Hunting for elk w'0 uld not be
affected. There 'Would be a decline in deer hunting
'within the Unit area of about 1.8 percent mainly
associated with the loss of winter habitat by
inundation and impedence of migration routes.
Approximately 35 percent of the ,p,: >tential losses would
be recovered with planned mitigation.
Pheasant hunting would experience a gain of
approximately 34 p·a rcent without mitigation even
though imp:>rtant winter habitat would be lost with
the diking of Provo Bay. According to the Bureau
of Sport Fisheries and Wildlife l the huntab1e
sage grouse population in Strawberry Valley 'Would
be completely eliminated by the reservoir enlargement. This view is not shared by the Center For
Health and Environmental Studies, Brighrun Young
U;: l.iversity, whose report states: "The proposed
enlargernert: of Strawberry Reservoir wOi.Ild appear
to result in rather little change in the general
cond itim which now prevails in this area. Expansion
of the reservoir, particularly in Soldier Creek Area,
would reduce some of the habitat now used by Sage
Grouse, but there should still be plenty of suita'ble
habitat left for this sp.acies in the Strawberry
'Valley. ,,66
The local impact of the Unit upon waterfowl hunting
would be sev/cre 'with or without mitigation. Personal
com7Ilunication with the Bureau of Sport Fisheries and
Wildlife 122 revealed that about 70 percent of the
predicted losses involved the diking of Provo Bay.
According to the Bureau of Sport Fisheries and
,.Jildlife, without application of proposed ~nitigation
measures all of the waterfowl hunting around Utah
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Table C-24
Summary of Average Annual Man-days of Fishing
Associated with Streams Affected by the Bonneville Unit
Without the
Unit
Section of Stream

1/ 11
Net
Change

With the
Unit

(miles 1/) (man-days) (miles 1/) (man-days) (man-days)

Uinta Basin
- Rock Creek In
Upper Stillwater
Reservoir Site

o

... 1,900

10.0

3,100

-4,900

86,600

15.0

21,600

-65,000

1.0

600

1.0

o

-600

Hades Creek downstream
from Hades Creek
Diversion Dam

1.0

200

1.0

o

-200

Twin Creek downstream
from Win Diversion Dam

1.0

100

1.0

o

-100

Wolf Creek of the
Duchesne River
downstream from Vat
Diversion Dam

3.0

800

3.0

o

.... 800

West Fork of the
Duchesne River
downstream from Vat
Diversion Dam

10.00

5,600

10.0

o

.... 5,600

500

5.0

2,500

+ 2,000

1.5

1,900

Rock Creek downstream
from Upper Stillwater
Reservoir to Ute
Tribal Lands

10.0

8,000

Rock Creek through
Ute Tribal Lands

15.0

. South Fork of Rock
Creek downstream from
Docs Diversion Dam

Currant Creek from
Currant Creek Feeder
Canal downstream to
Currant Creek Reservoir 5.0
Note:

0.0

Footnotes are found at the end of the table.
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Table C-24

--

(Continued)

Summary of Average Annual Man-days of Fishing
Associated with Streams Affected by the Bonneville Unit 1/2/
Without the
Unit

Section of Stream

With the
Unit

Net

Change

(miles 3/) (man-days) (miles 3/) (man-days) (man-days)

currant Creek Reservoir
in Currant Creek
Reservoir Site

105

currant Creek downstream
from Currant Creek
22.0
Reservoir

600

0.0

9,400

22.0

o

-600

900

8,500

Layout Creek downstream
from Layout Diversion
Dam

2.0

200

2.0

o

-200

Water Hollow Creek
downs tream from
Water Hollow
Diversion Dam

5.0

300

5.0

0

-300

Strawberry River in
Strawberry Reservoir
Enlargement Site

7.0

6,800

0.0

0

-6,800

Strawberry River between
Soldier Creek Dam and
Starvation Reservoir
30.0

14,700

30.0

3,000

-11,700

7.0

200

0.0

0

-200

Strawberry River downstream
from Starvation
Reservoir
4.0

100

4.0

0

-100

35.0

14,700

Strawberry River in
Starvation Reservoir
Site

Duchesne River from
mouth of Hades Creek
to Knight Diversion
Dam
Note:

35.0

18,300

Footnotes are found at the end
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of the table.

- 3,600

Table C-24 (Continued)

----

Summary of Average Annual Man-days of Fishing
Associated with Streams Affected by the Bonneville Unit 1/2/
Without the
Unit

Section of Stream

With the
Unit

Net

Change

(miles 1/) (man-days) (miles 1/) (man-days) (man-days)

Duchesne River from Knight
Diver s ion Dam to mou th
of strawberry
7.5
River

9,200

7.5

o

2,000

6.0

2,900

+900

-200

- 9,200

!£.nnevi11e Basin
Sixth Wa ter Creek
from West Portal
to Sixth Water Reservoir 6.0
Sixth Wa ter Creek in
Sixth Water Reservoir
Site

0.7

200

0.0

o

Six th Wa ter Creek
from Sixth
Water Reservoir

2.0

700

2.0

2,100

+ 1,400

Diamond Fork Creek
from mouth of Sixth Water
Creek to Hayes Reservoir 5.0

2,300

5.0

4,700

+ 2,400

Diamond Fork Creek in
Hayes Reservoir Site

1,500

0.0

o

- 1,500

0

3.0

7,100

+ 7,100

17 , 600

12 ac.

13,200

- 4,400

500

0.0

downs tream

4.0

Spanish Fork River from
mouth of Diamond Fork
Creek to Strawberry
Power Canal
3.0
Burris ton Ponds

21 ac.

Currant Creek from
Burriston Ponds downstream
to Mona Reservoir
1.5
Note:

Footnotes are found at the end
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of the table.

o

-500

Table C-24 (Continued)

---

Summary of Av~rage Annual Man-days of Fishing
Associated with Stream Affected by the Bonneville Unit

--

Without the
Unit

Section of Stream (miles

11)

provo River in Jirdanelle
Reservoir Si te ~
3.2

1/

With the
Unit

(man-days) (miles11 )

~I
Net
Change

(man-days) (man-days)

4,900

0.0

o

- 4,900

31,000

+15,500

Provo River from
Jordanelle Dam to
Deer Creek Reservoir

9.0

15,500

9.0

Provo River from Deer
Creek Dam to Olms ted
Diversion

6.0

127,400

6.0

92,000

-35,400

14.0

42,400

14.0

30,600

-11 , 800 !!)

168.5

164,100

151.5

54.4

215,000

45.0

222.9

379,100

196.5

Provo River from
Olmsted Div~rsion to
Utah Lake
Total Uinta Basin
Total Bonneville Basin
Unit Total

45,800 -118,300
183,600

-31,400

229,400 -149,700

!I Taken from Table 7 Bureau of Sport Fisheries and Wildlife 1965 report. 1

11

All figures represent fishing for coldwater species.

11

Most mileage fractions are rounded upward. Some mileages are slightly
different than those calculated by the Bureau of Reclamation.

~/ The published figure of -31,800 was reduced by
not reflect the improvement of water flow in 4
between Olmsted Diversion and Olmsted Tailrace
the operation of the Bonneville Unit would not
stream flows below Olmsted Tailrace.

Y

Based upon original design.
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20,000 because it did
miles of stream
and the fact that
significantly affect

Table C-25
Relationship of Fishing, as Affected By the
Bonneville Unit to the Statewide Situation

Type of
Fishing

Annual Man-dals of Fishin~
Bonneville Unit 2/
State of 1/ With Utah
Without
Utah 1968Lake
Utah Lake

Percentap:e of
Sta te Total
With
Without
Utah Lake
Utah Lake

695,508

-149,700

'1/

-149,700

-21.5

-21.5

Lake &
Reservoir

1,563,586

+413,000

~/

+430,000

+26.4

+27.5

Total

2,259,094

+263,300

+280,300

+11.6

+12.4

Stream

1/

Taken from State of Utah Fishery Harvest Inventory, 1968. 83
These were the most recent statistics available.120
Taken from Bureau of Sport Fisheries and Wildlife 1965 Report.

1

1/

The published figure of 31,800 man-days on the Provo River, below
Olmsted Diversion Dam was reduced to 11,800 man-days because
the loss is not attributable to the operation of the Bonneville
Unit. Also, the beneficial influence of a 25-second-foot
minimum release below Olmsted Diversion Dam during the nonirrigation season, provided by Utah Power & Light Company,
beginning in 1971, has not been considered.

~/

The 110,000 man-days attributable to a possible drawdown of
Utah Lake which would not result from Unit operation has been added
to the loss of 127,000 man-days published by the Bureau of
Sport Fisheries and Wildlife.l
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Table C-26
Summary of Average Annual Man-days of Hunting
in areas influenced by the Bonneville Unit 1/
Average Man-days per year 2/
Without
Bonneville Unit
Unit
Without
With
Mitigation Mitigation

Type of
Hunting

Primary Locations
of Impacts

Big Game

Those herd units
directly influenced by
the construction and
operation of the
Bonneville Unit

Elk
Mule Deer
Total

800
77,600
78,400

800
76,175
76,975

36,500

48,900

55,600

350
36,850

0
48,900

0
55,600

25,000

1,000

'}./

800
76,700
77,500

Upland Game
Pheasant

Sage
Grouse

Utah and Juab
Counties in
Associa tion with Utah
Lake
Strawberry Valley in
association with the
reservoir enlargment

Total
Waterfowl

Goshen Bay, Provo Bay
and Benjamin Slough

!!../

7,000 ~/

11

Man-daYf taken from Bureau of Sport Fisheries and Wildlife 1965
report.

11

Figures do not represent situation for entire Bonneville Unit Area.

11

Contingent upon acquisition and development of 1,280 acres of
northwest of Starvation Reservoir (refer to Section D).

il

This figure is for the Uinta Basin.

11

land

Does not include 6,640 acres of Indian lands along the Duchesne River
which are being developed as wildlife areas. These areas would
replace losses along the river. The mitigation for Utah Lake (6,000
man-days) is contingent upon development of the proposed Goshen Bay
Wildlife Management Area including an annual water supply of 25,250
acre-feet.
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Lake "Would be eliminated even though :nost of the
Goshen Bay marshes are located ~t the extre~e
southern tip of the lake and would largely be
u~affected by the diking of Goshen Bay.
Although the impacts of the Bonneville Unit upon
hunting would be substantial at the local level,
they would be less significant at the Statewide
level. Table C-27 is presented to indicate the
relationship of hunting, as it would be affected
by the Bonneville Unit, to the Statewide situation.
This comp.:lrison s~ows that even though the local
adverse impacts (p.:lTticularly on sage grouse .:lnd
waterfowl) would appear to be very seve~ no Statewide hunting resource would be threatened with
s '. lbstai.!tial harm.

The effects of the Unit upon hU:J.ting, fishing, and
reservoir recreation have been studied 3ufficiently
to .:lliow reasonable discussion of the kinds and
magnitudes of expected impa~ts. However, there would
also be .:>ther s~urces of outdoor recreation influenced
by the Unit. O·..1e of the most impor-tant of these
effects w~uld be that the opportunity for people to
p.:lrticipate in the increasingly PJPuiar enjoyment of
nature .:lppreciation wo~ld be curtailed by the
elimination of ecologically unique areas. The
most striking ex~nple of the ki.nd of loss would be
the diking of Provo Bay where the Timpanogos ~ha-pter
of the Utah Audubon Society has identified 95 species
of birds that spend some portion of the year.
uniq'~e ecological area that w~uld be significantly altered.lnder Unit conditions would be the
Upper Stillwater Reservoir area. Inunda.tion would
eliminate important mOOS-3 l1.abitat which would
jeopardize the expansion of a resident herd ~ An
undisturbed vegetation corrununity and Nilderness
landscape would also be lost a~d replaced with a
body of water. These changes should not adversely
influence the future recreational use of this area
but would reduce the wilderness quality of the
~'1other
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experience. The reduction in q:.lality of the outd,)or recreational expt~riencEf) would be most apparent
to thosa having had the op?artunity to view the
locations in their natural state. There would be
other situations within the Unit area where this
somewhat intangible loss- .of recreatio:l quality
would occur. One of these locations would be the
Diamond Fork area ·which will be treated in detail
in future studies.
(8)

~ned

Recreational

Develop~e~t~

Improved access would allow increased recre~tional
utilization of the presently under-utilized Curr.:tnt
Creek and Up?er Stillwater areas. Present plans ~all
for careful interagency cooperation to insure proper
and controlled development of facilities. Related
to the recreational development planned for Upper
Stillwater Reservoir would be the incre.:tsed opportunity
for more people to enjoy the amenities of the High
Uintas Primitive Area.

The planned recreational development for the Strawberry Reservoir area is expected to alleviate many
of the existing deficiencies and ~llow adequate
control of the exIsting adverse environmental pressures
as well as those that would develop from increased
recreational utilization. This situation is also
discussed in Sections Band D. Because Soldier
Creek Dam has been const~ucte~ the final interagency
planning for developing facilities is rapidly being
completed. Impoundment of water will begin the
sumner of 1973 after completion of a "trash" fish
eradication project.
This overall Envirorrnental Statement treats the
potential Dffipacts of recreational developments
on.ly in a general manner. An env ironmental asseSSffi,9ut
for each proposed development . would be prepared for
d,=cision-making purpases.
h.

§.££i,Qlogic,!l and Economic Impac ts
This Unit has had and would continue to have important
economic and social impacts on the local area and adjoining
region. Because of the strategic location of the Unit and
importance of the Wasatch Front in the missile and defense
industries of the Nation, the impacts would also have
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Table C-27
Relationship of Hunting as Affected by the
Bonneville Unit, to the Statewide Situation

--

Annual Man or Hunter-Days

Type of
Hunting

State
Of Utah

1971

!I

Percentage of State
Total
Bonneville
Bonneville Without
With
Unit
Unit
Mitigation Mitigation
Without
With
Mitigationll Mi tiga tiorJ.1

Big Game
Elk
Mule Deer
Total

48,729
679,682
728,411

Upland Game
Pheasant
Sage Grouse
Total

294,618
21,509
316,127

+12,400
-350
+12,050

Waterfowl

326,162

-24,000

Not affected by the Unit
0.2
-1,425
-900
0.2
-1,425
-900

-0.1
-0.1

+19,100
-350
+18,750

+4.2
-1.6
+3.1

+6.5
-1.6
+5.9

-18,000

-7.3

-5.5

11 State Division of Wildlife Resources 69 ,7l and personal communication with Salt Lake City Office, January 1973. 120

11 Personal communication with Bureau of Sport Fisheries and Wildlife
Salt Lake City, January, 1973. 122

11 Taken from Bureau of Sport Fisheries and Wildlife 1965 Report. l
Discussed in detail in Section D.
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National significance. Hill Air Ferce Base is lecated
in Davis Ceunty; U.S. Steel's Geneva Works, ene ef the
largest steel mills west of the Mississippi River is
located in Utah Ceunty; Hercules Powder Ce., Litten
Industries, Sperry Rand, and lZennecett Cepper Co-:oparatien
are located in Salt Lake Ceunty; and Thiekol Chemical
Company, producing selid fuel prepellants, is lecated
in Bex Elder Ceunty.
In terms of p.' Jpula tien growth, Utah increased 18.9 percent
frem 1960 to' 1970 accerding to' the 1970 census figures. 17l
population growth can be expected to continue without the
Unit (refer to paragraph h.(4) below). Witheut an ~dditional
water supply, however, continued gro'wth would ul timately
require re-evaluation of water use priorities. Water
shortages are occurring now in peak requirement months
in the Bonneville Basin of the Unit area.
The Bureau ef Indian Affairs a~tivity, including Bottle
Hollew and Lower Stillwater Reservoirs and the Wildlife
Management areas, would p=ovide fishing and hunting
opportunities fo'r the Indians. These facilities would
also afford a source of income for them through the sale
of hunting and fishing licenses and other geods and services
offered to the public. Additienal income ~ould enhance
the economic status and quality of life ef the Ute Indian
Tribe.
(1)

Effect of Unit Censtruction Activity
The total Unit cest is estimated at app=oximately $490
million. This amo~nt would be spent over a periO'd of
15 to 20 years. Based O'~ Bureau of Reclamation censtruction experience about 25 percent, O'r $125 , ~illion, of
the total ceuld be expected to be local payrolls. This
would be basic or new income, the kind which has the
multipli~r effect.
Over a 20-year peried the payrolls
w·. )uld average $6 mill ien per year, which would emplO'y
about 800 workers full time based on Utah's nonagricultural wage levels. Virtually all of this money wO'uld
be spent locally by the workers and a secondary impact
would produce new payrolls and profits for p,ersO'ns in
service industries. Using the rule-of-thumb of 1.1
persons in service industries for each employee in
basic employment, the Unit construction would directly
and indirectly provide employment for about 1,70{)
p·ersons per year over the 20-year period. This is
equal to 1 percent of the present total nonagricultural
employment in the area.
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Since the early 1960 f s, Utah has suffered from a
higher unemployment and underemp.loyme·n t rate than
. has the United States as a whole. All of the counties
within the l2-county Conservancy District are in t~is '
category, and many of them have unemployment rates
higher than 6 percent. This makes them eligible for
Federal assistance under the Public Works and Economic
Development Act. Eligible counties in the Conservancy
District as listed by the U.S. Department of La'bor,129
include Millard, Wasatch, Sanp,~te, Uintan, Juab, Garfield,
Piute, Summit, Utah, Sevier, aad . Duchesne. Only Salt Lake
County is not listed, but even this countyf s u:'1.employment rate , is higher than the National rate. The unemployment rate for the Conservancy District averaged 5.6
percent in 1970 according to the Utah Department of
Employment Security. During the same period the unemployment rate for the United States was 4~5 percent o
Coupled with the high unemploy'ffio~nt and underemployment
rate is low per capita inco~e. In 1970, the per capita
income for the United States was $3,921, while the
ave'r age for the area within the Conservancy District
was $3,350. This is adiffernce of $571 per p ,~rson.
These data, as reported in the "Utah Economic and Business
Review" of February 1972 130 are indicative of the need
the area has for new jobs and additional income.
About 75 percent of the total construction dollar
would be spent for materials and equip~ent used in
construction activities. It . is estimated that about
$15 <nillion of this amount would be for transpor ,t ation
services, leaving about $350 million for the cost of the
equipment and material. Much of the equipment and ·.l l.aterial
would be handled through or by area dealers, and some
"Would be drawn from virtually every State in the Union.
The Unit .would help in relieving the unemplo~nent in
those counties in the general area where the Unit
would be built and operated. The benefits would be
attributable to the value of labor and other reso~rces
required for construction and op '3ration of the 'Unit
when in the absence of the Unit · these resources wo~ld not
be fully utilized. Construction of the U~it with its
corresponding expansion of economic activities would
alleviate the unemployment conditions in those counties
where unemplo~nent and underemploy.nent are problems.
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The annual cost of operating and maintaining the Unit
would be in excess of $1.5 million. Of this
amou~t, about $900,000 would be for labor and the
balance for equip:nent, supplies, and materials. A:.."l
equivalent of about 120 full-time workers would be
employed to operate and maintain the Unit, and this
employment would continue throughout the proposed
100-year life of the Unit. Emplo~nent of this
magnitude, although "lot large when compared -with State
totals, would exceed the employment of most single
businesses in the State.
The equip:nent and s~pplies used for the operation of the
Unit would include such items as trucks, tractors, building
materials, etc. These would be purchased largely from
or through local merchants and would be serviced and
repaired by local craftsme·n .

New and mm:e "reliable suppleme;:}tal irrigation water
supplies provided by the Unit would help to stabilize
the farm ,econo:ny and sloN the urbanization , encroachment
trend. ~ost of this irrigation supply would be used
on presently irrigated lands. New lands served a full
supply would be u?graded in status from idle or grazing
land to irrigated land. In 1972 there were 29,235 acres
of wheat "set aside" in the 12 counties of the Conservancy
District upon which no wheat was produced and '~pon which
farmers received a payment from the Federal Government.
Mos t of these acres are dry land upon which only 'wheat
can successfully be grown. With Unit water, a large part
of these acres would be diverted to other legu..lles, as
well as fruit and vegetable s. Crops thus grown would
produce meat, milk, and other products which are needed
throughout the Nation and world. Minor changes in land
use would occur in connection wi th Unit-ind'lced
recreation. Ouly a small percentage of land would
be taken out of production for recreational purposes.
Development of new farms and the stabilization of many
existing farms would benefit bu.s inesses within the State
and to a lesser degree wi thin the Natio-a • . New houses
a~ld buildings would be cO': lstructed, new tractors and
equip.nen t would be purchased, land would be leve led, and
livestock would be purchased, along with many other
necessary supplies.
385

The increase in farm production would be principally
those commodities whi.::: h normally receive considerable
processing and packaging; namely, meat, dairy p:'oducts ,
vegetables, fruits, and sugar beets. Production of
these connodities would provide for secondary jobs
and investments.
A recent study made by the Universi ty of Nebraska l24
measured the impacts of irrigatio':l upon the economy
of that State. The findings showed that for ea..~h
$1.00 increase in crop p=oduction due to irrigation
a total of $6.68 in new business activity was
gene'r ated throughout their State. No attem?t was
m::tde to measure the impac ts which extend t3d beyond
the State. The value of this type study is to
demonstrate the magnitude of indirect effects created
by agriculture. While no exact duplicate study has
been mad·3 for Utah, s.:>mewhat similar indirect activity
would result throughout business channels in Utah
from delivery of Unit water.
The increased assessed valuation of farm property, i.e.,
farm land, improvemeats, ~achinery, and livestock, as
a result of Unit irrigation, would total an estimated
$11 mi11io:l. 150 ]ased o~ a 60-mill levy rate this would
produce 'approximately $708,000 ann:xal1y in property
taxes for the support of c9unty and State govl2rl1ment~.
(4)

!f[~ct

of

Munic~a1

and

Indus~~~~l Wa~~

Population forecasts indicate continued ~owth for Utah
and for the Bonneville Unit area. 174 , 17
The
additional water req'.lirement for both municipal and
industrial purposes between now and the year 2000 is
expected to reacn 369,000 a .: re-feet an"lua1ly, a:~cording
to Bureau of Reclamation Studies. The Bonneville
Unit would make directly available 99,000 acre-feet
0': high-quality municip:t1 and industrial water on an
annual basis. This would be enough water to support
about 400,000 ?·a op1e for the municipal needs o:lly.
The Bureau of Eco'nomic and Business Research, University
of Utah, mad'3 a studyl25 ,;yhich dt3 termined the economic
effects or impacts of increasing the use of water to
particular sectors of the State. In this study, the
question was posed, "If 10 billion gallons of additional
water (30,800 acre-feet) were allocated to a given
geographical area, on the assumptioa that the employment
levels of all the activities in the area grew at the
same rate of gro'Nth (i"e., a balanced growth assumption),

386

what might be the exp .~cted direct employment effect
of S"..lch an allocation d.~cision?" Allocating this
amount of water to the Wasatch Front had the direct
emplo~nent effect of 6,590 jobs.
Allocating it to
the Uinta Basin resulted in a emplo~nent effect of
905 jobs and allocating it to all other portio:ls of
the State, an employment effect of 1,255 jobs.
As now contemplated, the increased °lnit water supply
(at point of use) would amOU:lt to 466,000 acre-feet
annually, including both low quality industrial
water and irrigation water. This water would be
allocated a3 follows: Uinta Basin - 21,400 acre-feet;
Bo~~eville Basin - ~16,300 acre-feet; and Sevier
River Basin - 28,300 acre-feet. Irrigation water is
retained in this comparative relationship ~ecause it
was used in the above-referenced study.IZ5 Ho~ever,
it accounts for only about 2 percent of the total
employment.
Whether it is included or excluded, it
is negligible in the total employment picture. Applying
the factors ~f the University study would result in
average annual employment opportunities for about
89,000 people.
The annual pers~nal income of this
e::nployment would a'1l.ount to .lipproximately $598 million
based on the average wage of $6,720 for the 3 tate in
1971. 99
According to a study prepared for the National Water
Com.nission,131 water development and regional economic
growth are not necessarily connected. knple water
s"Jpplies for agriculture and/or municipal-industrial
use, the existence of water-based recreati~nal
res'J"~rces, the availa'b ility of low-cost hydroelectric
PO'w'2T, etc., do not provid2, in and of themselves, a
sufficient conditio:l for economic grO\\1th. Furthermore,
i:.1. some situations they may not even be necessary
condi tiol.1s fot' such gro'wth to occur.
The preconditions for regional econo.nic growth a"t e
m",ll tifaceted and complex ,. Access ibility to maj or
mark~ts, availability of qualit
labor supply, transportation costs and alternatives, and elilnate all play
a role. So do ~ertain types of water res~urces, but
they tend to p"!.ay a seco'a dary role. In the absence
of other conditions for gr0\17 th, it is unlikely that
water investmt~nt wo~ld have more than a negligible imlHl,:'!t
on the rate or pattern of gro\l7th. That ample water sup?ly
may not, under certain conditions, be necessary for
growth is indicated 'b y the rapid rate of eco'Zlomic grDwth
i:t certain so called "water sho~t" areas of the 'Nest aild
4
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southwest. Therefore, if regional economic dC~ ··Jelop ..
meat is a primary objective, water resource investme 11t
probai:>ly should be made in comhination with other
tYPI:S of public inves~m"8nt such as manp::>wer developments
and training, highway construction and imp..:'ovement,
urban renewal, etc.
It appears that the above two studies are in direct
conflict but upon closer examination this is not
necess!iTily the case. With the University of Utah
study the results are apt to be misleading ualess the
assumptions made are kept in mind and t~1e reader is
advised of two caut ions. One is not to overlook
the nature of the methodology (an input-output mod ,el
for the State wa3 i.1sed). The second is not to view
water as the single causal force of economic growth.
The latter caution 'n eeds to be further clarified.
In the report, 'va 'L:2l" . isusErl as if it were a casual
factor. This procedure can give the misleading
imp:.:ession t.l:lat economic conditions in a given t3.:cea
Dr the State can be improved by simply allocating
water to t'~le area. This d::>es not necessa.rily follow
as other economic determinants must also be present
wi::h the alloca-.:ion of water- .. or at least there mllst
not be any barriers to the eventual ::>ccurrence of the
ot~ler d,~terminants.
Some of these determinants are:
q\lal ity labor 3uP?ly, a source 0:: raW' ma'Cet' ials, acces s
to markets, transportation facilities, s'.litable climate,
and availability of capital.
In regard

co the Was.'3, tch Front, these other de terminan ts
They have been and no doubt will
continue to' be supplied .s o that economic growth shoul:!
continue 'w ith or without the Unit. 'How'c ver, with ',: he
Unit the gro';.]th would be mot'e assur.ed and 'ilould "be
a,:!ceL~rated •

are not laeking.

Unit wa'Cer from ':he uinta l10untains would flow through
three hydroelectric p::>werpla.nts a.s it wa3 conveyed to
cities :lad farms in ~he l ,:)wer valleys. The three
po-werplants wO'..lld have .:ta i n stalled capaeity of 133)500
ki lm~atts and 'i~ould 3enerate about 320 million kilowatthours of electrical energy aanuallYtl This increased
prod'lction 'w ould be marketed regionally by the Colot'3do
River S tor .a ge Projec t and 'ilould he1i') l:1.set the demrt..lds
on that project which are no';.] begiu'1ing to exceed t ::w
supply ..
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Pmler revenues wO:J.ld C!ontribute s".lbstantially to
Unit repayment. After the pC)T,ver a£ld lrtOigation
allocations had 'been repaid these re'venues would
continue to be used t o further develop ~lal~abl.:~
wa.:er resources in the Stai:~.. Bcono;:1ic enhancement
from direct and i::ldirect benefits o£ the Unit woul:i
add :.:n aterially to the ql1ality of life to the people
affected 'DY the Unit.

(6)

--
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Fish _and
----------.
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Effect.-..
of-..Recreation
... _........... -- .. - and

......-..-

Wildlift~
- . ----~

..

Water-oriented recre~..cion opportunities not pre\7iotlsly
a V;:J.ila'ble \vould be provid.~d '.by the ne\v and enlarg(~d
resarvolrs and adjacent land~ wllich would represent a
significant econotaic enhal.1.cem·e nt L1 the .1.r~a. The
reservoirs in the Unit p!an would add new water for
fishing, boating, a..,d other w::l.cer-ori'~!li:ed recreatio:..1..
Regulated dE.~~lelop':len t: of camp:srounds would pi:'o71d.~ for
bo th I imi ted and t:!X t': end(~d V3.ca '': ion stays.
The National Park Service has indicated that the Unit
reservoirs would .:ittra(~t about 1 lnillion increased
visitations per year. The economic impact of this
increased recreational ae tivity may be es tLnated by
the amount of expenditure each visitor makes. Surveys
relating to such outlays by fishermen, boaters., picnickers}
e 'L :c., indicate that each pe'rson visiting a reservoir
would spend an average of about $5.00 per visitor daYo93
This amount is sp'8 nt fot' such items as boats) trailers,
~~oceries, gasoline, car depreciation, fishing licenses,
boat licenses, etco Based on this figure the tota~
expenditur.e for 1 million annual visitations would
be approximat..=ly $5 mi.llion. Since almost all :>r the
recreational visits would be area residents, most
all of the flhlliey ·wo i.l1d be spent locally.
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i.

Historical and

~rcheological

Sites

The proposed Bonneville Unit would not affect any existing proposed
or known potential unit of the National Park system. Examination
of the current National Register of Hi~]oric Places 24 and the
National Registry of Natural Landmarks
does not indicate any
designated properties that would be adversely affected by the proposed
construction of Unit features. The former of these two registers
however, lists 34 places which are located within the 12-county ,
area encompassed by the Unit. The Utah State Historical Society
was contacted August 17, 1972, to ascertain if any sites of
historical prominence in the Unit area might be endangered. Their
reply, dated August 28, 1972, and included as Attachment G, states:
"We have found no apparent conflict with any important historic sites
within the boundaries of the proposed project."
It is known that the general area is potentially important archeologic~
and site surveys prior to construction are essential. These intensive
site surveys would enable a better assessment of the archeological
resources of the area and pinpoint significant site locations and
fulfill the requirement to evaluate environmental impacts on the
historically significant sites. In accordance with Bureau of
Reclamation policy, an archeological survey137 was completed in the
fall of 1967 at Starvation Reservoir by the University of Utah's
Department of Anthropology. No archeological sites worthy of excavation that would be endangered by reservoir activities were encountered.
During the fall of 1972 a survey was accomplished by the same department
in the area to be inundated behind the Soldier Creek Dam. No
archeological sites were encountered and the area was considered to
be devoid of significant archeological materials and inundation would
pose no threat to archeological values. 13e The University's letters
on these two surveys have been included as Attachments Hand K.
Surveys have also been requested for Upper Stillwater and Currant
Creek Reservoirs and the recreation areas around Strawberry Reservoir,
and will be completed during the summer of 1973. Surveys would be
requested and completed on other proposed features of the Unit prior
to construction of those features. These surveys would be conducted
by local universities in cooperation with the National Park Service.
j.

Land Use Patterns
The trend toward industrialization and urbanization would be expected
to accelerate somewhat with construction of the Bonneville Unit. The
Utah State Department of Highways, as administering agency, has employed
Brigham Young University to forecast land use in three urban transportation study areas to the year 1995. 11b Two of the three areas--S alt
Lake and Utah Valley--are located within the Bonneville Unit. One of
the assumptions in preparing this study was that the Bonneville Unit
would be constructed on schedule and that lack of water would not be
a constraint to developmeut 6Table c-28 presents the results of the
study for the two areas.9~, i 1
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Table c-28
Salt Lake and Utah Valley- Areas
Land Use Studies llb
Increase
(percent)

1970
(acres)

1995
(acres)

Sal t Lake Area
Residential
Industrial
Commercial
Institutional
Parks and Recreation

26,608
8,271
4,049
5,416
3,410

45,937
17,390
7,585
9,173
7,998

72.6
110.3
87.3
69.4
134.5

Utah Valley Area
Residential
Industrial
Commercial
Institutional
Parks and Recreation

8,675
2,372
1,081
1,801
1,214

14,102
3,800
2,379
2,813
2,596

62.5
60.2
120.1
56.2
113.8

Land Use

Concerning agriculture, there would be 29,370 acres in the Great Basin
that would receive a full supply of Unit water which would change the
land use from dryland grain production or grazing to irrigated acreage.
In the Sevier River area, Bonneville Basin, and the Uinta Basin there
would be 213,170 acres served a supplemental supply of Unit water.
Except for some shifting of crops, the use would not change on lands
receiving supplemental water.
k.

Water Supplies
In addition to the sociological and economic impacts discussed. in
paragraphs h(3) through h(6) above, Unit effects on the water supply
are discussed below.
Bonneville Unit water supplies and facilities would make possible
increased utilization of existing supplies, additional return flows,
and in some instances would provide increased recharge to the groundwater
basins. Existing diversions for municipal and industrial, irrigation,
and other users would continue as at present. Under Utah water laws
the Bonneville Unit would not interfere with established rights except
Where compensation would be made for Provo River power rights.
In Salt Lake County the Jordan Aqueduct system and delivery of Unit
water on a variable demand basis would make possible the diversion and
Use of more front stream water, water from peaking wells, and Provo
River Project supplies. These supplies would occur on an irregular
~r limited demand basis such that the yield of the system would be
lncreased 24~000 acre-feet per year over the 70,000 acre-feet imported
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by the Bonneville Unit.

Return flows from Unit supplies would accrue
to the Jordan River. These flows, estimated to be approximately
30,000 acre-feet per year, and flood flows and spills from Utah Lake
would be regulated in the proposed Lampton Reservoir. This would
have the effect of reducing high runoff flows and increasing the
base flow of the river during the late summer months. Unit municipal
and industrial water used for watering lawns in previously nonirrigated areas could increase the recharge to the groundwater
aquifers but the effect would probably be small.
In Utah Valley the additional 20,000 acre-feet of municipal and
industrial water would make possible greater use of existing variable
supplies. Increased use of high flows from front streams would occur
with increased demands. This would increase municipal and industrial
return flows to Utah Lake. Winter and high runoff flows from Provo
River to Utah Lake would be reduced. Unit return flows plus evaporation savings from the diked lake and water released from Strawberry
Reservoir would, however, preserve lake yields. The application of
additional irrigation water would increase groundwater recharge and
drainage flows entering the lake from the shallow zone. Irrigation
of new lands on the benches in south Utah Valley could increase recharge to the confined aquifer zone. Groundwater recharge from the
Provo River could be reduced slightly due to withholding winter
flows at Jordanelle.
The application of additional irrigation water in Juab Valley would
result in additional return flows in natural and artificial drainage
channels. As in Utah Valley, the application of additional irrigation water--particularly on the more permeable bench areas--should
increase groundwater recharge.
Delivery of Unit water to Sevier Bridge Reservoir would make possible
the withholding of water now released from Piute Reservoir to Sevier
Bridge Reservoir to equalize rights and make this water usable in the
central Sevier area. Unit "exchange" water in Sevier Bridge Reservoir would also make possible a testing program to determine the
feasibility of phreatophyte salvage by groundwater pumping without
interference with established rights.
In the Uinta Basin high runoff and winter flows at the Strawberry
Aqueduct would be diverted to the enlarged Strawberry Reservoir and
into the Bonneville Basin. Starvation Reservoir would capture high
runoff flows to provide replacement water to downstream rights.
Additional late season water would also be supplied. The Indian
deferral agreement guarantees the non-Indian user continued use of
natural flows of the Duchesne system at least to the year 2005.
Canal lining programs could reduce required diversions and recharge
to the shallow water table aquifers. The effect would be small and
would benefit present high water table lands.
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1.

Water Quality

·,

.

A study published by the U.S. Department of Health, Education
and Welfare 5 was conducted to assess the probable effects of Unit
construction and operation on water quality in local streams and
lakes. The benefits or harm resulting from changes in water quality
were asc~rtained and the need was examined for regulation of streamfl
for the purpose of water quality control in the principal streams
OW
affected.
From more than 1,200 water samples taken at about 100 collection Points
the chemical quality ranges of Bonneville Unit water sources were
t
estimated for historical and future conditions under Unit operation.
The water quality estimated at key points with respect to Unit operation
is shown in Table C-29.
Table C-29 shows that with relatively pure water diverted for Unit
purposes from the headwaters of Duchesne Ri ve'r, the remaining flows below
the town of Duchesne would sometimes have a higher concentration of
dissolved solids than in the past~ The greatest concentration would
occur during the winter months when flows are low and the water is not
being used for irrigation. Nonirrigation season water divertible near
Duchesne for storage in Midview Reservoir would be monitored to make
sure that the water diverted would be suitable for irrigation. The
concentration of dissolved solids at the head of Myton Townsite Canal,
planned to be the lowest important diversion point on the river, would
be higher in the spring but lower in the late summer than in the past.
The spring season concentrations would still be well within useful
limits and the year-round quality of the water at that point would be
improved by the Unit.
The Unit would not affect the quality of the water at Strawberry
Reservoir or in Provo River. The water quality of both of these sources
is good. 150 Unit operation would improve the quality of the water in
Spanish Fork River at Castilla during the nonirrigation season. The
concentration of dissolved solids in Mona Reservoir and Utah Lake would
be decreased by the Unit partly as a result of good quality water
received from Strawberry Reservoir. In Utah Lake where the water
quality would also be improved by the diking of Goshen and Provo Bays,
the reduction of dissolved solids would average about 30 percent but
would , reach 75 percent reduction at the lowest lake levels. In '
addition to reducing the loss of pure water by evaporation, the Goshen
Bay Dike would prevent saline water presently originating in the bay
from entering the lake. Saline deposits south of the bay, shown on
Figures c-16 and C-17, illustrate the potential for salt being washed
into the bay.
A study by Dr. J. Barnes of Brigham Young University entitled !h!:.
Effect of the Proposed Goshen Bay Dike on the Benthos of Utah Lake in
Relation to Water Quality(8 has been in progress for one year.
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liminary findings, accompanied with the knowledge that certain
.
.
ecies of invertebrates functlon to decompose organlc matter,
P
7 dicate that the unique rocky substrate (described in Section B)
1npports an ecosystem that may be important ih determining the water
S~ality of the lake. Now that the unique area has been delineated, it
~s planned to continue the study and attempt to determine the beneficial
:mpact that the resident invertebrates, particularly filter-feeding
~ponges, are having upon water quality. It is hoped that final study
results would show whether or not the water-purifying function of the
invertebrate community inhabiting the rocky substrate scheduled to be
destroyed by Goshen Bay Dike should be duplicated along the inside of
the dike by simulating the required habitat. It is possible that
wwdtigated elimination of the roc~shoal area could have an adverse
impact upon the water quality of the reduced Utah Lake. The Bureau of
Reclamation supports this study and intends to utilize the results in
making decisions about this feature of the Bonneville Unit.
~e

Under Unit operation waters that are now tributary to the Provo Bay
would be diverted or pumped directly into Utah Lake. While the cooler
water of the lake would not be so conducive to bacteria multiplication
and growth, it is possible that waters of poor bacteriological quality
would be detrimental to recreational aspects of the' lake. It is
probable that present sources of bacteriological contamination of the
bay waters will be eliminated or at least improved when the time
comes for development of the bay. For example, Provo City is committed
to the State of Utah for the completion by 1976 of a four-phase
program to improve the overall quality of the effluent from their
sewage treatment plant. The quality of the effluent would be raised
to that of Class "c" waters as defined in the Utah Water Pollution
Control Act (as amended 1967). Completion of this program is
contingent, however, upon EPA funding.
Water of Class " C" quality is sui table for domestic use with treatment
by coagulation, sedimentation, filtration, and disinfection. It is
suitable without treatment for esthetics, irrigation, stock watering,
propagation and perpetuation of fish, other aquatic life, and wildlife.
It is also suitable for recreational purposes except swimming. This
water would also be suitable for industrial supplies and other uses
as may be determined by the Utah State Board of Health.
Brigham Young Utiversity has developed a computer model for forecasting
water budget and water quality changes in Utah Lake as part of its
Utah Lake Diking Project study under EPA Grant 1608o-EVT. This model
is based on Utah Lake data collected during the years from 1968
to 1971 by the Utah Lake Research Station and the Utah Lake Diking
Project. The greatest application of this model will be in predicting
changes in Utah Lake under conditions that would be imposed by the
Bonneville Unit. As part of this study the effect of nutrient loadings
will also be assessed. Publications of studies which contain an analysis
of present nutrient loadings in Utah Lake are "Eutrophication of Utah
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Table C-29
Changes in Salinity Expected to Occur in the
Waters Within the Bonneville Unit Area
Dissolved solids
(mg/l)
Unit
Operation
Historical

Water Source
Duchesne River below Duchesne

150-520

150-740

Duchesne River at Myton Town Canal

150-1,850

220-1,470

Strawberry Reservoir

150-220

150-220

75-520

150-300

660-1,180

370-740

Spanish Fork River at Castilla
Mona Reservoir
Utah Lake
Average
At highest lake level
At lowest lake level
Provo River
Above Jordanelle Reservoir
At Deer Creek Reservoir
At Murdock Diversion Dam
Sevier River below Sevier Bridge
Reservoir
Jordan River near Lampton
Reservoir

])

850
450
6,000

590
300
1,850

75-220
150-370
150-300

75-220
150-370
150-300

1,280-1,750

990-1,430

1/
1/
975-1,975 - 975-1,975

Approximate salinity data for 1966-68 water years.
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Figure C-16.

Figure C-17.

Saline Deposits~-Looking North toward Goshen Bay

Saline Deposits--Looking South through Goshen Valley

Figure C-16.

Figure C-17.

Saline Deposits~-Looking North toward Goshen Bay

Saline Deposits--Looking South through Goshen Valley
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Lake: An Initial Estimate of Nutrient Inflow,"
"Effects
4
f Animal Stockyards on the Pollution of Utah Valley Streams, ,,1 2
o d "The Summer Pattern of the pH of Utah Lake,"143 which were
~itten by members of the Departments of Chemistry and Zoology at
w
°
°ty.
Brigham Young UnlverSl
The water Research Laboratory at Utah State University is in the process
of completing the development of a hybrid computer model of the Upper
Jordan River Basin under a contract with the Bureau of Reclamation
(Contract No. 14-06-400-5344, "Developing Hybrid Models for the Upper
Jordan River Drainage"). The computer model will make possible
the determination of various yields and outflows of the system under
different operation criteria, and the water quality of Utah Lake as
affected by various methods of satisfying demands. The effects of
diking Utah Lake can be analyzed with this model.
A more accurate estimate of the effects of the Bonneville Unit
operation on the water quality and quantity in Utah Lake will be
possible when the Brigham Young and Utah State University studies are
complete.
Considerable effort ' is also being expended by the State of Utah with ,
assistance from EPA in the ongoing Jordan River-Utah Lake Water Quality
Management study. The purpose of the study is to pinpoint all water
pollution sources in the Jordan River and Utah Lake drainage basins
and to establish a comprehensive plan to implement the recommendations
determined by the study. The Bureau of Reclamation is providing basic
data input to the study and a Bureau representative serves on the study
advisory board. The study and plan are scheduled for completion in
January of 1974.
Importation of good quality Bonneville Unit water to the Sevier River
would offer an excellent opportunity to dilute the dissolved salt
concentration of the river water. Table C-29 shows that the impact
on the Sevier River would be a substantial improvement to water quality
at Sevier Bridge Reservoir.
The increase in the dissolved solids concentration of Duchesne River
during periods of spring runoff in May and June would have an insignificant effect upon the quality of Green River water since the Green
Ri ver would be at peak floy, at that time. The Bureau of Reclamation's
estimate of the Unit impact on water of the Colorado River would be
an increase of the average concentration of dissolved solids below
Hoover Dam by about 10 mg/l, as compared to 14 mg/I estimated by the
Environmental Protection Agency. This increase would compare with a
present average salinity in the Colorado River below Hoover Dam of
745 rug/I.
The reason the above two increases vary is that EPA based their estimate
on unadjusted historical flow in the river. As explained in the
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Department of Interior's Progress Report No. 22 on quality of
water, Reclamation attempts to modify historical flow by taking
into account subsequent developments along the river which affect
present water quality conditions. On either basis, the Unit
would add to the increasing salinity problem of the lower Colorado
River.
It is assumed that the present average salinity condition of 745 mg/l
below Hoover Dam would remain without Unit development. However,
it is likely that without the Unit the Ute Indian Tribe would
develop water to serve about 29,000 acres of Tribal lands. This
would increase the dissolved solids below Hoover Dam by about the same
amount projected under Bonneville Unit development.
Recently the Environmental Protection Agency estimated156 an annual
cost of $41,400 per mg/l increase to water users below Hoover Dam for
increases in total dissolved solids. Using this estimated cost, the
annual economic impact attributable to the Bonneville Unit would
range from $414,000 to $580,000 for salinity increases of 10 mg/l
and 14 mg/l, respectively. The damages below Hoover Dam that would
result from increase in salinity would occur to irrigation, municipal,
industrial, and domestic uses.
Crops grown in the Lower Colorado River Basin differ in sensitivity to
a salt concentration in the soil root zone, with some crops tolerating
significantly higher concentrations than others. Although many
factors besides salinity concentrations affect the growth of crops
(drainability, weather patterns, method and efficiency of irrigation,
etc.), higher concentrated water has a definite adverse effect on
some crops. Also, in areas where salt may accumulate, costly drains
will be needed to leach the salts from the soil.
Municipal, industrial, and domestic uses of high saline waters result
in higher pretreatment costs for industrial uses, costs of water
softeners or additional soaps and detergents, and costs of corrosion
of pipes and other water-related facilities. The desirable characteristics of the water for domestic drinking purposes may also be reduced
because of higher salt concentrations.
The Bureau of Reclamation estimated an increase in salt concentration
of the water below Hoover Dam of about 10 mg/l as a result of the
Bonneville Unit. This results from a depletion of 166,000 acre-feet
of water and a net reduction in salt load of 27,000 tons, which is
transported out of the basin. It should be recognized that any project
depleting water of better quality than at a point downstream will cause
an increase in concentration at the point downstream even though no
additional salt is picked up by the project or, as in some cases such
as the Bonneville Unit, where the salt load is actually reduced by
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ansbasin diversions. Because of this, in order to achieve the
trcommendations cited by the 1972 Colorado River Enforcement Con~:rence (refer to section 4c(~)
the Envir~nmental Impact Statement),
an investigative program was 1nst1tuted and 1S now underway for the
improvement of the quality of the Colorado River waters.

0:

The investigation and possible implementation of this program is
chiefly the responsibility of the Bureau of Reclamation with other agencies cooperating. The program, entitled "Colorado River Water Quality
Improvement Program," has as its objective to investigate various
means to accomplish the goal of maintaining salinity concentraticns at
or below levels presently found in the lower main stem of the Colorado
River. The salinity problem is thus to be treated as a basinwide
problem which, when solved, would offset salt concentration increases
arising from the Bonneville Unit or other similar-type projects.
The factors to be considered in this program include (1) consequences
of v~rious salinity levels, (2) evaluation of salinity sources,
(3) kinds of salinity control actions required, (4) economic viability
of proposed control actions, (5) public acceptance and commitment to
the proposals, including appropriate cost sharing arrangements,
(6) potentBl impacts of evolving technology, and (7) relationships within
a basinwide management plan.
Some temporary water pollution from Unit construction activities would
occur. Siltation of streams could cause damage to fish and their
habitat. Increased recreational use of the Unit features would
also be a potential source of water pollution unless adequate sanitation facilities are provided and maintained. Preventive and corrective
action would be taken as necessary to insure that wastes generated by
the Unit would be minimized and not cause concentrations exceeding
the State water quality standards.
m.

Air Quality
The immediate and localized effect of the Unit on the quality of
air would be in connection with construction activities. Noise and
dust from construction activities would have a direct temporary
impact on the adjacent areas. The effects that increased noise
levels would have on wildlife have been discussed previously in
this section. Some increase in noise level would also be expected
along the Wasatch Front area due to construction activities and
the operation of Unit facilities such as powerplants and pumping
plants.
Secondary effects would include a possible degradation of air
quality due to sustained and increased industrialization as well
as from a larger resident population. Also as a result of the
Unit, more vehicles carrying recreationists would enter and leave
the areas adjacent to Unit reservoirs. The potential degradation
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of air quality by this additional traffic volume may be
reduced as State and Federal government automobile emission
standards are made more stringent and are enforced.
n.

Flood Control
Flood control protection that would be offered by the major
reservoirs would allow more effective land use and would reduce
flood loss. The Unit would be operated to elimin~te flood damages
that have occurred in past years. The Corps of Engineers
estimates that annual savings in proRerty val~~s attributable to
the Unit would amount to $431,250. 13 , 135, lOver the 100-year
life of the Unit this savings would amount to $37 million in
absolute terms or using present worth values for discounting
future values it would amount to about $11 million. These benefits
are summarized as follows:
Average Annual
Feature
Flood Control Benefit
Hayes
Jordanelle
Utah Lake
Provo Bay
Lake rim less Provo Bay
Jordan River
Starvation
Springville Bypass
Total

$100,000
200,000
35,000
30,000
9,000
1;250
56,000
$431,250

These benefits would occur around Utah Lake and along Hobble
Creek and the Duchesne, Provo, Spanish Fork, and Jordan Rivers.
Future annual flood damages along the Duchesne River have been
estimated to decrease $1,250 with Starvation Dam and Reservoir.
In the case of Utah Lake and Jordan River the benefits are based on
a finding that lake levels above compromise level under Unit
conditions would be slightly lower than they would be without the
Unit. Such lower levels would result in less damage to property
around Utah Lake and a small reduction in flood flows and flood
damage along the main stem of the Jordan River. Benefits from
Lampton Reservoir have not been estimated.
o.

Pesticides
(1)

General
The impacts of the use of pesticides upon life systems are
difficult to measure. A study of pesticide residues in Utah
Lake fr+ain~e was conducted by Brigham Young University in
19691 4, 14) under a grant from the Environmental Protection
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Agency. The information obtained by the study on the
present levels of pesticide residual in return flow in the
Unit area will serve as baseline index for future conditions.
The study revealed the present level of contamination is
low in the Utah Lake drainage area and DDT levels in the fish
tested were 0.05 to 0.09 ppm, w~ll below the Federal standard
of 5 to 7 ppm for edible fish. 145
(2)

Insecticides
Insecticides are toxic to man, livestock, and wildlife and should
be used and stored carefully and according to the manufacturer's instructions. It is known that there are many hundreds
of insects common to a cropped field. Of these, only a few
are considered harmful and cause damage to the crop. It is
important that the farmer identify the insect and determine
the actual or potential effect of the insect on the crop
before the use of insecticide. State ext~nsion services,
universities, and several private companies have ex.pertise to
assist the farmer in identification and solution of the
insect problem.
Several different insecticides have been or are presently
being used in the Bonneville Unit area. Representative of
these ari~4 BHe (lindane), Heptachlor, Aldrin, Dieldrin,
and DDT.
Almost all uses of DDT have been cancelled
and should not be used any longer. BHe is seldom used any
more because it leaves a bad taste on products. All uses of
lindane, Heptachlor, Aldrin, and Dieldrin are under review
by the Environmental Protection Agency and will probably be
phased out of agricultural use in the near future.
It is expected that the use of insecticides would increase
under Unit conditions as additional acreage was brought into
production. On the other hand, it would be expected that the
adverse effects of the use of these chemicals would be
reduced by the use of low or nonresidual sprays and dusts and
by the use of alternative measures such as timely CUltivation
and harvest, the introduction of sterile male insects to
control reproduction cycles, the development of resistant
plants and the introduction of new plants, and the protection
of known insect predators. Overall the impact of the additional
use of insecticides associated with the Unit development would
be minor.

(3)

Herbicides
Herbicide residues in soils may cause lnJury to sensitive crops.
This injury can be avoided or minimized by using only the
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recommended amounts for each application or situation.
Proper application and timing are important because
soil type and moisture greatly affect the length of time
herbicides remain in the soil. These conditions also
affect a herbicide's efficiency. Herbicides are safe
when properly used, although their use is limited to
some extent by the cropping patterns. Desirable plants are
not injured and the crop is safe for human consumption or
livestock feed. Alternative to use of herbicides is primarily
removal of the undesirable plant by cultivation. It can
also be assumed that the use of herbicides would increase
under Unit development, particularly on new lands involved.
The adverse impact is unknown but expected to be minor.

(4)

Federal and State Control
Use of all pesticides on private lands and on lands administered by Government agencies would be subject to more
comprehensive and stringent controls established by various
State and Federal agencies pursuant to recently enacted
legislation. These agencies and laws restrict the use of
these chemicals--particularly those having significant
amounts of residual matter.
The new Federal Environmental Pesticide Control Act (Public
Law 92-516) signed into law recently aims for the greater
protection of man and his environment. The Act is to be
completely implemented by 1976 and extends Federal pesticide
regulation to all pesticides. Utah pesticide users will
likely be most concerned with the provisions of the law
that require applicators of restricted compounds to be
certified and that specify pesticides be classified into
two categories; those that are for general use and those that
are restricted for use only by certified applicators. The
certification becomes effective in the latter part of 1973
and the classification in the latter part of 1974.

p.

Man Caused Accidents and Natural Catastrophes
Accidents during construction activities could cause temporary
pollution of the air or waterways in the vicinity of the construction.
Malfunctioning motorized equipment could cause excessive exhaust
emissions. Burning of materials resulting from clearing of
trees and brush, combustible construction materials, and rubbish
when atmospheric conditions are not favorable could contribute
to pollution. Uncontrolled dust, which would originate from construction activities, could cause a nuisance to persons and
traffic. Accidental spillage of solid matter, contaminants,
debris, and other objectionable pollutants and wastes could be
inadvertently introduced into streams and underground water sources.
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There would always be the potential hazard of natural catastrophe.
The Wasatch Fault, located along the foot of the Wasatch Mountains,
's a potential earthquake hazard to utility lines crossing it-lspeciallY pipelines. The Jordan Aqueduct System crosses the
~ault zone in canal section which is less vulnerable to damage
and lessens the possibility of disruption in service. Disruption
of service could cause rationing of water until service was
restored. Should a break occur, flooding below Provo Reservoir
Canal at the break would result. Wasteways are provided along the
canal alinement to keep flooding to a minimum.
Increased recreation use at Unit reservoirs within the National
Forests could cause additional fire hazards.
q.

Secondary Impacts
In this statement, secondary impacts are defined as those that
could be expected to occur indirectly as a result of a proposed
action. They would be of lesser apparent magnitude but could be
cumulative in nature. Secondary impacts are not easily defined
nor recognized. Since many of the more apparent impacts have
already been discussed in considerable detail elsewhere in Section C,
they will only be summarized in the following paragraphs:
(1)

The availability of significant quanti ties of water
provided by the Unit for municipal and industrial use, irrigation, and power production could encourage additional population
and economic growth in the Bonneville Basin, particularly
along the Wasatch Front where other requirements necessary
for growth are present. This growth could contribute to
existing water, air, and noise pollution and could aggravate
social and economic problems associated with urban congestion.
Adequate and well coordinated planning and zoning could
alleviate some of the undesirable environmental effect.
The National Water Commission has concluded the following
with reference to the effect of Federal water programs on
population distribution: "While water resources projects have
had very significant impacts on regional economic development
and population distribution in the past, their role has now
greatly diminished. Federal water programs can be easily
adjusted to support whatever population distribution policy
the Nation adopts. However, water programs are not, in and
of themselves, adequate to effectuate a national policy
concerning where people will live. Water programs should
continue to accommodate future population growth and economic
well-being by responding to, rather than trying to influence,
the pattern of population distribution."15 2
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(2)

Loss of fish and wildlife habitat by reduced stream flow
reservoir inundation, acquisition of rights-of-way, and
construction and operation activities would represent a
primary impact or loss in the Unit area. This loss would
also be cumulative, being part of a continual and gradual
process that is slowly reducing the limited State and
National supply of fish and wildlife habitat.

(3)

The reduction of tributary flow to the Colorado River and
increasing the salt load by greater use of the water would
contribute to an ever increasing water quality problem to
downstream uses. This would be a cumulative impact which
would be aggravated by use and reuse of the water all along
the river system.

(4)

Transfer of water from Uinta Basin to the Bonneville Basin
bv the Unit under the Indian Deferral Agreement could
delay the development of certain Indian lands. Although
these lands would be scheduled for full development by
other units of the Central Utah Project as specified in
the deferral agreement, the extent of this impact would
depend upon the time and degree of development that would
occur without the Central Utah Project. The agricultural
and economic development of the non-Indian segment of the
Uinta Basin would also be affected by the Bonneville Unit
and other Units of the Central Utah Project. Development
of Uinta Basin may be slowed initially but would achieve
its full potential later.

(5)

Creation of additional recreation opportunities and improved access to previously under-used areas could result
in adverse ecological impact on the surrounding areas if
the increased utilization were not controlled and if adequate facilities were not provided as soon as needed.

(6)

The increase in farm production that would occur with the
Unit would have primary beneficial economic effect on some
segments of the agricultural industry. It would have
secondary effects on others including processing, packaging, and marketing of agricultural products. Processing
of these farm commodities--namely meats, dairy products,
sugar beets, fruits and vegetables--has historically contributed to air and water quality degradation. In order
to alleviate or avoid some unnecessary aggravation of this
problem, water quality standards would need to be enforced
and improved processing techniques developed and employed.

(7)

Construction of man-made structures associated with all
types of development would intrude upon nature and would
represent a gradual but cumulative loss of the natural or

by
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pastoral scene. These structures and the attendant construction scars could never be fully blended with the natural
environment. An esthetic alteration would therefore be
inevitable.
cumulative Effects on the Central Utah Project

-AS explained

in Section A, the Bonneville Unit would be one of six
nits which collectively would form the Central Utah Project (refer
~o Figure C-18). The other units include Vernal (already constructed), Jensen, Upalco, Uintah, and Ute Indian. Environmental
statements would be prepared for all of the Units except Vernal
which is completed and in operation. Environmental input would be
utilized in the decision-making process.

This sub-section contains an overall but, of necessity, a cursory
discussion of each of the remaining Units with a general array of the
major individual and cumulative impacts that would result if the
~entral Utah Project were developed.
a.

Vernal Unit 146
(1)

Description
The Vernal Unit, which serves irrigation and municipal water
to Ashley Valley in northeastern Utah, is essentially complete. Although all required drains have not yet been constructed, this Unit has been supplying water to the valley
for more than 10 years.
Major features of the Vernal Unit are: Steinaker Dam and
Reservoir, Fort Thornburgh Diversion Dam, Steinaker Feeder
Canal, and Steinaker Service Canal. Figure C-19 is a
sketch map showing these features.
Water is diverted from Ashley Creek at Fort Thornburgh
Diversion Dam approximately 2 miles northwest of Maeser
and delivered to Steinaker Reservoir by Steinaker Feeder
Canal. The reservoir is an off-stream impoundment located
in Steinaker Draw and has a storage capacity of 37,560
acre-feet. Active storage capacity of the reservoir is
33,200 acre-feet, leaving a m~n~mum pool of 4,360 acrefeet. Normal water surface area is 840 acres.
Farm land is found on the west of the reservoir. To the
south and east is a long ridge which contains the dam. To
the north runs Steinaker Draw. The area traversed by the
16.5 miles of Unit canals and l7-mile pipe system is farmed
extensively.
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To bring the lands served by the Unit to peak production,
an anticipated 21 miles of drains are necessary including
about l/2-mile of open drain and 20 1/2 miles of closed
drains. The open drain would be a long-term disruption
of the present use but would provide about 6 acres of new
waterfowl habitat. Construction of the closed drains would
cause a temporary I-year disruption to about 200 acres.
Approximately 6.6 miles of drains had been installed as of
December 1972. The Unit supplies about 18,000 acre-feet
of water each year for supplemental irrigation and about
1,600 acre-feet ~or municipal use. All water has been
purchased and is presently being utilized.
(2)

Impacts
The supplemental water supply firms up the previous undependable supply and in particular provides late irrigation
season water to about 15,000 acres of cultivated land.
This in turn supplements, or increases agricultural production and incomes of those who rely on agriculture for subsistence. As a result more people are able to make an
adequate living and are able to remain in the rural area.
This is desirable according to present National goals of
population dispersion. Management, operation, and maintenance of the Unit provides three full-time jobs.
As a result of more late season irrigation, Stewart Lake
Waterfowl Management Area has received larger flows in the
latter part of the summer and early autumn.
The 1,600 acre-feet of municipal water is sufficient, using
current per capita consumption rates in Vernal, to provide
water for 3,330 persons. This water has allowed more
people to move into the communities of Vernal and Maeser
without decreasing the supply available to others.
Steinaker Reservoir has been developed as a recreation
site which provides boating, swimming, water skiing, and
picnicking. The reservoir, rated as a Class II fishery by
the Utah Division of Wildlife Resources,73 is being stocked
w~th approximately 50,000 rainbow trout each year. I17
Bureau of Reclamation surveys show that the reservoir is
currently supporting about 40,500 visitations each year. 115
The Unit provides flood control and has significantly reduced the threat of serious flooding. However, damaging
floods on Ashley Creek have occurred in 1965 and 1968.
The 840 acres of land inundated by the reservoir included
cultivated land and areas vegetated with native grasses
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and brush. Displacement of four farmsteads, 1.5 miles of
telephone line, 3 miles of power lines, and 2.5 miles of
Utah Highway 44 was necessary. As the reservoir is located
offstream, there was no loss of stream habitat due to inundation. An unknown amount of wildlife habitat was lost.
Using an estimate of 10 acres of area required per mile of
canal construction, the construction of 16.5 miles of canal
has eliminated about 165 acres of farmland in the valley.
Before the Unit was constructed, Ashley Creek was often
completely dewatered by diversions during the summer for
irrigation purposes. With the Unit this is still the case.
The diversion to the reservoir is below several canal
diversions, limiting the Unit impacts to a section of stream
already used to the maximum for irrigation. There has been
very little change in the fishery, which is classified by
the Utah Division of Wildlife Resources as 12 miles of
Class IV and 3.3 miles of Class V along the area affected
by irrigation diversions. 73 A pump was installed and
operating funds furnished to the State to pump water from
Green River to the Stewart Lake Waterfowl Management Area
when necessary. Thus far use of the pump has not been required as natural flows in Ashley Creek have been above
average.
Several miles of open canal were built as part of the Unit,
and create the risk of children, livestock, and wildlife
drowning in them. People are discouraged from swimming in
these canals and fencing has been provided but the hazard
still exists.
Depletions to the Green River as a result of Vernal Unit
operations amount to about 12,000 acre-feet per year. These
depletions consist of reservoir evaporation, domestic use,
and irrigation consumptive use, and uses incidental to
irrigation.
The total dissolved solids below Hoover Dam is being increased 1 mg/l. Using a value developed by the Environmental Protection Agency, the cost to downstream users
associated with this increase is estimated at $41,400 per
year.
b.

Jensen Unit 147
(1)

Description
The Jensen Unit, which would supply irrigation and mun1C1pal water to Ashley Valley in northeastern Utah, is scheduled for construction beginning in fiscal year 1974. Tyzack
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Dam, Reservoir, Aqueduct, and Pumping Plant, and Burns
Pumping Plant would be the main features of the Unit. A
sketch map of the Unit with these features is shown on
Figure C-20.
The dam and reservoir would be located on Big Brush Creek
approxUnately 3 miles downstream from the Utah Highway 44
crossing. Capacity of the reservoir would be 26,000 acrefeet with 24,000 acre-feet of active capacity. Normal
water surface of the reservoir would be 521 acres with a
minimum pool of 2,000 acre-feet. Source of the water supply developed would be Big and Little Brush Creeks and the
Green River. To provide power for Unit features about 20
miles of new transmission lines would be built.
The reservoir basin would be in a small valley with steep
side slopes. Many intermittent streams in deep arroyos
lead into the valley. The area is quite isolated, although
small farms are found along the stream from the reservoir
area downstream where sufficient arable land has been
deposited.
The Unit would develop 4,700 acre-feet of water for irrigation purposes, the remaining 18,000 acre-feet would be
used for municipal purposes. plans call for Dnmediate
purchase of 7,200 acre-feet. of municipal water with additional purchase when needed. The municipal water would be
used in the Vernal-Jensen area. The irrigation water would
be used on 3,640 acres of supplemental service land and 440
acres of full service (new) land along Brush Creek and in
the vicinity of Jensen.
Initially water from the active storage capacity of Tyzack
Reservoir would be used primarily for irrigation with
lesser amounts being needed for municipal and industrial
purposes. As demands for municipal and industrial water
increased, greater amounts of storage water would be made
available for that use and irrigation demands would be met
by pumping from the Green River.
Lands that would receive a full supply of water are interspersed among presently cultivated lands so new canal construction would consist of short extensions of existing
laterals. These extensions would be of the head ditch type.
An estUnated 6 miles of drai~s would be necessary to bring
700 acres to peak production.
To transfer the municipal water to Vernal from the Tyzack
Reservoir, a 4-mile buried aqueduct would be constructed.
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The water would be pumped over the ridge to the west of
the reservoir and then would flow by gravity to the existing Steinaker Reservoir. Greater use would be made of
Ashley Springs for municipal purposes in exchange for the
water delivered to Steinaker Reservoir.
(2)

Impacts
An environmental evaluation of the Jensen Unit area has
been carried out by the Center for Health and Environmental
Studies, Brigham young University.154 The details of this
study would be incorporated in the environmental statement
which is in preparation. Some material is included in
this discussion.
Jensen Unit supplemental water would provide for late
season irrigation which would increase yields and incomes
of those who rely on the Unit lands for a livelihood. The
full service lands would also provide additional income
for residents of the area.
The municipal water, using an average yearly per capita use
rate of 0.45 acre-feet would provide sufficient water for
40,000 additional persons. This water could also be used
for manufacturing and light industry which would provide
additional employment in the area.
Both the increased irrigation and municipal water would
tend to stabilize the population of this non-urban area.
This would be in accord with the present goal of population
disbursement.
The reservoir would be developed as a recreational area
including a boat ramp, picnicking and camping facilities.
Fish would also be planted in the reservoir to provide a
fishery. Recreational use would be expected to be somewhat less than at nearby Steinaker Reservoir. Tyzack Reservoir would be farther from Vernal, smaller than Steinaker
Reservoir and farther from paved Utah Highway 44.
In addition to the fishery provided by the reservoir, the
440 acres of new farm land would provide wildlife habitat
primarily for upland game birds and non-game birds and
animals which would help offset the losses in the reservoir basin. A 500-acre tract of land adjacent to the
reservoir would be appropriately developed to mitigate big
game losses.
Stewart Lake Waterfowl Management Area would receive additional water and allow expansion by approximately 100 acres
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and if properly managed would almost double the productive
capacity of the area. l54
The reservoir would have surcharge storage capacity which
would be used for flood control. There are several farms
downstream fram the damsite which would be benefitted if
severe annual flooding were eliminated.
The reservoir would inundate 65 acres of cropland, 40 acres
of irrigated pasture, and about 475 acres of rangeland which
support native grass, sagebrush, juniper and pinion. The
area presently provides habitat for deer and upland game
and grazing for livestock. Estimated loss of cattle grazing
is 50 AUM!s. Also inundated would be one farmstead site.
Approximately 2.5 miles of Brush Creek would be inundated
by the reservoir. The 2-mile section from the dam to the
confluence of Big and Little Brush Creeks would be dewatered,
except for seepage, during the winter months. Some of the
aquatic biota of this reach of stream would be lost. The
rank plant growth found along the stream would also be
altered. The reach of stream through the reservoir and
down to the confluence has been rated by the Utah Division
of Wildlife Resources as a Class III fishery, below the
confluence with Little Brush Creek it is Class IV.73 Seepage past the dam may reduce the impact of reduced flows
somewhat, depending on the amount of water lost. Below
the confluence sufficient flows would be in the stream to
maintain the stream and bank communities. The proposed
plan for this Unit does not include a minimum release below
Tyzack Reservoir.
The fishing down to the confluence of Little Brush Creek is
maintained principally on a put-and-take basis. Brigham
young University is currently conducting a study of this
Unit area whi&h will provide an inventory of the biota
found there l5 from which a more detailed analysis of the
environmental impacts can be presented.
Tyzack Reservoir would inundate a portion of a county road.
This road would be relocated to the north around the reservoir and would require approximately 4 miles of construction. It would follow an existing road approximately 2
miles. The remaining 2 miles would traverse an area previously undisturbed.
Using the ratw 5 acres of clearing per mile of road,88 approximately 10 acres of land would be altered from its
existing condition. Water would be pumped from Green River
near Jensen through pipe buried under cultivated land, to
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existing ' canals. No serious disruption of the environment
would be expec~ed.
Tyzack Aqueduct would traverse a ridge and would leave construction scars which would not be expected to be completely
restored on the steep nortH sid~. As the aqueduct leaves
Brush Creek scars would be left. There would' be very little
spoil to be disposed of in conjunction with this Unit.
Transmission lines would cause visual ~pact and landscape
scarring which would remain visible for many years.
The Unit drains would be principally buried pipelines with
some open drains used as outlet channels. They would be
installed through irrigated ground. Adverse impacts would
be expected to be minor. Esthetics would be altered in
the largely undeveloped area where the reservoir and aqueduct would be built, and much of its isolated atmosphere '
would be lost.
Depletion of the Colorado River as a result of this Unit
would be about 15,000 acre-feet per year. The increase in
salt concentration at HOov § Dam would be 1 mg/l. Using
the EPA economic analyses, 6 this increase would cost
downstream water users $41,400 per year in decreased
yields.

r

c.

Upalco Unit 148
(1)

Description
The Upalco Unit, which would supply an average annual amount
of 20,500 acre-feet of water for supplemental irrigation to
42,610 acres of land, is scheduled for construction in the
latter part of 1974. Major features of the Unit would include the Taskeech Dam and Reservoir and the Taskeech Feeder
and Service Canals. A sketch map of the Unit and these
features is found on Figure C-2l.
Taskeech Reservoir would be formed by a dam constructed on
the Lake Fork River approx~ately 6 miles downstream from
the existing Moon Lake Dam. The reservoir site would be
in the lower slopes of the Uinta Mountains. At normal
water level the reservoir would inundate about 1,225 acres,
which would include trees and willows along the stream,
and grass and brush along the floor of the valley and up
the slopes of the reservoir basin.
Water to fill the reservoir would be obtained from Lake
Fork and Yellowstone Rivers. The water from Yellowstone
415

River would be diverted near the Yellowstone Ranch and
transported to the reservoir via the 8.5-mile Taskeech
Feeder Canal for storage regulation. The water would then
be returned to the streams during the irrigation season to
meet the demand pattern. Flows which would be returned to
the Yellowstone River would be conveyed by the 3.5-mile
Taskeech Service Canal. With rehabilitation, present
canals would be adequate to distribute the additional water.
No additional distribution canals would be required.
Active storage from 14 upstream reservoirs and Twin Pots
Reservoir would be transferred to Taskeech Reservoir and
these reservoirs would be stabilized and maintained as
recreation lakes.
(2)

Impacts
An ecological inventory and evaluation for the portion of
the Unit area on forested land is currently being prepared
by the Forest Service. Additional studies, as required to
comply with NEPA, would also be accomplished. This material
would be incorporated into an environmental statement.
The Unit would stabilize the irrigation water supply of
42,610 acres. As a result, the crop production, incomes,
and well-being of those who rely on these lands for a
livelihood would be enhanced. This would help stabilize
the rural area and slow the out-migration trend.
Taskeech Reservoir would provide added opportunity for
recreation. Facilities would be constructed for boat
launching. With a normal capacity of 78,000 acre-feet, a
minimum pool of 12,400 acre-feet, and with annual fish
stocking, the reservoir would provide a fair flat water
fishery. Moon Lake Reservoir and Taskeech Reservoir would
be operated in a manner which would permit minimum flows of
30 c.f.s. in the 2 miles of stream between them. A minimum
flow of 25 c.f.s. would be maintained in Yellowstone River
below the diversion. These minimums are in accordance with
the recommendations of the Forest Service. l09 Flows in
yellowstone River between the present power diversion and
the proposed Taskeech Feeder Canal diversion, approximately
.5 mile, would be improved as the power diversion would be
terminated.
The reservoir at normal elevation would be expected to be
an esthetic improvement. As drawdown occurs, large areas
of shoreline would be exposed which would detract from the
beauty of the setting. The elimination of drawdown of the
14 upstream reservoirs and Twin Pots Reservoir would be an
enhancement to esthetics and recreational use.
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Taskeech Reservoir would inundate approximately 1.75 miles
of paved roa4 and 2 50 miles of low grade road. These would
be relocated. In all, approximately 7 miles of road would
be constructed in conjunction with the dam and re~grvoir.
Using an average of 5 acres of clearing per mile,
about
35 acres of land would be changed from its natural state to
roadway.
0

The land that would be inundated is presently used primarily
for livestock grazing. The Forest Service estimates a loss
of 105 animal units would occur in the reservoir area. The
reservoir basin would encompass one ranch site. Approximately 35,000 board-feet of ponderosa pine would be cut and
processed as it would otherwise be inundated. Heavy growths
of willows, quaking aspen, scrub oak, and sage brush would
also be removed. A recreation area with seven family units
would also require relocation.
The entire reservoir basin is presently used for wildlife
habitat including deer winter range and fawning grounds.
This would be lost, as would the section of stream which
meanders through the meadow and provides habitat for a
colony of beaver. Overall, more than 4 miles of Lake Fork
River would be inundated by the reservoir. This area
presently supports only a limited fishery because of
periodic lack of flows in the stream due to operation of
Moon Lake Project.
The Taskeech Feeder Canal would traverse an area which was
previously undisturbed. It would also cross a major deer
migration route. As the canal would be concrete lined,
deer-proof fencing and periodic crossings would be necessary. The canal and banks (including roadway) would mean
the loss of approximately 85 acres of natural habitat.
Although the service canal would not interfere seriously
with deer migration, the results of construction would be
the loss 0f an additional 35 acres of habitat. Neither
canal would cause serious scarring as they would be constructed on flat or moderately sloping terrain.
Stream habitat below the diversion on Ye11ostone River
would be altered as flows would be reduced. With the recommended minimum flows of 25 second-feet l09 a stream fishery
would be maintained to the first existing irrigation
diversion which is approximately 7 miles downstream. About
90 percent of the fishery in Yellowstone River would be
retained.

418

The fishery in Yellowstone River is rated as Class III. 73
This indicates good fishing with some natural reproduction
of fish. Under Unit conditions this classification would
be maintained. An 8-mile reach of Lake Fork River is also
classified as Class III.73 Under Unit conditions this
classification would be reduced to IV or lower.
The fish population in these streams includes rainbow,
brown, brook, and cutthroat trout. Other species of fish
are also likely to be found.
As previously mentioned, the drawdown area around the reservoir would detract from the esthetic appeal of the reservoir.
The degree of drawdown would fluctuate from year to year.
The feeder canal with its fencing and bridges would also
be foreign to the area from an esthetic standpoint, as would
new roads. Borrow areas outside the reservoir basin, though
at present undertermined, would leave scars which if not
suitably restored would be esthetically undesirable. A
potential source of riprap material would be located immediately downstream from the existing Moon Lake Dam. The acreage to be disturbed has not been determined.
It is estimated that due to the Upalco Unit, flows downstream from the Unit would be reduced by an average 10,300
acre-feet each year. Because of the salt concentration
effect, salinity of the water at Hoover Dam would increase
approximately 1 mg/l. This would result in an annual cost
to downstream users of $41,400 per year.
d.

Uintah Unit 149
(1)

Description
The Uintah Unit would be constructed when funds are made
available by Congress. ~t would provide partial replacement
for Indian-owned water used in the Bonneville Unit. This
Unit would develop 53,000 acre-feet of water each year,
including 1,000 acre-feet of municipal water for use in
the Roosevelt area. A sketch map of the Unit with its two
reservoirs, Uinta and Whiterocks, is shown on Figure C-22.
Uinta Reservoir, with a capacity of 47,000 acre-feet would
be located on the Uint.a River, and entirely within the Uinta
and Ouray Indian Reservation. The site is about 8 miles
northwest of the town of Neola. At normal water surface
elevation the rese~voir would inundate approximately 736
acres of land. The valley in which the dam and reservoir
would b~ located is vegetated mostly with pine and quaking
aspen. Along the sides of the valley, native grasses are
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found, with juniper, sage, and other types of brush also
present. There is no cultivated land in the reservoir
basin.
Whiterocks Reservoir, with a capcity of 32,000 acre-feet,
would be located on the Whiterocks River within the boundaries of the Ashley National Forest. The site is about 8
miles north of the town of Whiterocks. At normal water
surface elevation the reservoir would inundate approximately 400 acres of forest. The reservoir basin includes
pine, cottonwood, juniper, native grass, sage brush and
other types of indigenous vegetation. There is no cultivated land in the reservoir basin.
Storage capacity from 12 upstream reservoirs would be transferred to the two large reservoirs. Another existing reservoir, Paradise Park Reservoir, would have 700 acre-feet
of storage stabilized and maintained as a conservation
pool.
The 52,000 acre-feet of irrigation water would be used on
7,818 acres of Indian owned full service land, 34,152
acres of Indian owned supplemental service land, and 11,000
acres of non-Indian owned supplemental service land. To
operate the unit, new laterals would be necessary on the
new Indian lands, including two laterals ':otaling 5 miles
in length, shown on Figure C-22. Drainage installation
for non-Indian owned land would not be necessary. Drainage facilities necessary for Indian water right land would
be determined and installed by the Bureau of Indian
Affairs. Access to both reservoirs would be by existing
roads.
(2)

Impacts
The environmental statement that would be prepared would
include inputs from all concerned resource agencies as
well as other required environmental evaluations.
This Unit would stabilize the water supply of 45,152 acres
of farm land, and would provide a water supply for 7,818
acres of new farm lando This water supply would provide
a more firm and larger resource base for those who rely
on these lands for a livelihood. The well-being of these
people would be enhanced which would help stabilize the
rural area and slow the out-migration trend. Using an
average yearly per capita use rate of .45 acre-feet, the
1,000 acre-feet of municipal water would provide sufficient
water for 2,200 additional residents of Roosevelt.
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reservoirs would provide opportunities for water related recreation. Fisheries would be maintained in these
reservoirs. The stabilized upstream reservoirs would be
maintained as lakes, thereby providing better fisheries
and more potential for recreational use. The stabilization
of the reservoirs would also improve the esthetic appeal
of the high mountain setting in which these reservoirs are
found. The two reservoirs to be constructed would provide
some esthetic attraction before drawdown occurs. After
drawdown this attraction would be diminished.
Bo~h

The reservoirs would inundate approximately 1,100 acres of
land, all of which is wildlife habitat. About 3 miles of
Uinta River and 2 miles of Whiterocks River would be inundated o Both streams support a Class III fishery through
the reservoir areas. 73
The two reservoir basins support stands of timber which would
be cut and processed. The Forest Service estimates there
would be approximately 537,000 board feet in the Whiterocks
Reservoir Basin. Although the actual number of board feet
in the Uinta Reservoir basin is not available, it would be
similar to the amount in Whiterocks.
Approximately 6.5 miles of roads would be constructed around
the reservoirs to replace those inundated. Using the ratio
of 10 acres per mile of roadway,88 about 65 acres of land
would be required for these roads. Landscape scars would
result where the roads traverse steep slopes around the
reservoirs.
Approximately 3 miles of transmission line would be constructed up Whiterocks Canyon to the dam. The line would
have a negative impact on the esthetics of the canyon.
The two laterals would traverse side hills and gently sloping lands. The construction, using the ratio of 2 acres
per mile of lateral, would require about 12 acres of land.
The laterals would traverse areas vegetated mainly with
juniper, native grass, and sage brush. There should be no
scars . associated with construction which c~ot be revegetated. These laterals would be earthlined. Provisions
would be made to provide water to the Merimon Ditch, part
of which would be inundated by the Whiterocks Reservoir.
Streamflows would be reduced below the dams and there
would be a corresponding decrease in aquatic habitat. A
recent survey by the Utah Division of Wildlife Resources 73
indicates that to maintain the present classification of
fishery in Uinta River, flows should not be reduced beyond
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15 c.f.s. Minimum flows below the dam with the Unit would
be 15 c.f.so These flows would be maintained to Uintah
Canal which is approximately 5 miles downstream.
The State survey indicates that to maintain the classification in Whiterocks River below the dam, flows of 10 c.f.s.
would be necessary.73 The Forest Service has recommended
minimum flows of 17 c.f.s. l09 ,140 The proposed plan calls
for minimum flows of 7 c.f.s. in this section of the river
below the dam. The 7 c.f.s. would be maintained downstream
to the present irrigation diversions at Farm Creek and the
Whiterocks Canal. Minimum flows below these points would
depend on winter diversions through these canals for stock
watering. The reduced streamflow would adversely affect
approximately 11 miles of Uinta River and 7 miles of Whiterocks River.
The proposed plan specifies that land supporting juniper
would be chained and planted to forbes and browse to mitigate the loss of deer winter range in the Uintah Reservoir
Basin. The land to be improved would involve approximately
600 to 700 acres, and would be located on the Uintah and
Ouray Indian Reservation.
Environmental assessments would be carried out to provide
an inventory of species of plants and animals found in the
Unit area. This inventory would be included in the Uintah
Unit Environmental Statement.
The Uintah Unit would deplete the flows of the Colorado
River by an average of 30,500 acre-feet per year. The Unit
would also increase the salt concentration at Hoover Dam
by 3 to 5 mg/l. This would result in a cost to downstream
water users of $124,200 to $207,000 per year.
eo

Ute Indian Unit
The Ute Indian Unit would complete the development of the Central
Utah Project by (1) serving all the additional supplemental irrigation water requirements in the Uinta Basin; (2) serving all the
remaining Group 5 Indian land deferred under the other Units; (3)
serving all anticipated municipal and industrial requirements in
the Uinta Basin; and (4) diverting Utah's remaining share" of
Colorado River water to the Bonneville Basin for future municipal
and industrial needs.
Planning personnel of the Utah Division of Water Resources are
considering the alternative use of this water for development of
steam-generated electrical power. Since a final determination
has not been made, two alternatives are described in this statement. The maximum development represents the four goals above.
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The m~n~mum development represents a plan to serve only goal
(2) above, serving all remaining Group 5 Indian lands. It is
possible that as planning progresses a compromise plan somewhere
between the two plans might be selected.
Mitigation measures have not been developed yet but would be considered in future planning.
(1)

Maxtmum Development 150
(a)

Descri~tion

The maximum development of the Ute Indian Unit would
use all of Utah's remaining share of Colorado River
water. Based on an average annual historical flow of
5,800,000 acre-feet (1931-63 period), some 203,000
acre-feet presently remains uncommitted. As water now
allocated to Kaiparowits Powerplant in the amount of
102,000 acre-feet would again be made available for
other uses, starting with year 2010 and ending about
year 2030, the available water would increase to
305,000 acre-feet. Of this amount, 235,000 acre-feet
would be diverted from Uinta Basin streams for delivery
to the Bonneville Basin.
The Ute Indian Unit construction schedule would fulfill
the Indian deferral agreement by providing for the
irrigation of 19,840 acres of Indian full service land
by year 2005. Tunnels of the Uintah Aqueduct would be
constructed in stages as demands developed. Whiterocks
Tunnel on the far end would be constructed as far into
the future perhaps as year 2030
0

Design and location data for features of this Unit are
not yet available in detail. However, a sketch map of
the Unit showing major features is shown on Figure
C-23. Considerable engineering work has yet to be
accomplished in the way of materials investigations,
damsite drillin& and feasibility designo Tentative
systems within the Unit are discussed below.
1.

Flaming Gorge Aqueduct
Flaming Gorge Aqueduct would consist of 28 miles
of tunnel, 15 miles of siphon, and 44 miles of
earth-lined canals. Capacity of the aqueduct
would be 670 second-feet at its beginning reducing
to 15 second-feet at its end. The first 22 miles
of the aqueduct would be a tunnel from Flaming
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Gorge Reservoir to Steinaker Draw. The inlet end of
the tunnel would be under the normal water surface of
the reservoir out of sight and the outlet end would be
in Steinaker Draw, which has bare sandstone hillsides
and a sagebrush covered valley floor o The pipeline,
extending down Steinaker Draw, would be located on the
sagebrush covered valley floor near the base of the
bare sandstone hillside. The terrain from Steinaker
Draw to Lapoint Reservoir consists of rolling hillsides
sparsely covered with low growing native brush and
scattered cedar trees. Some sandstone and comglomerate
rock outcrops are also evident along the alinement.
From Lapoint Reservoir to Tridell, short tunnels,
siphons, and open canal would traverse foothill
country with mostly brush cover but with some cedar
and juniper. From Tridell west through the heart of
the Uinta Basin to Cedarview, open canal and siphons
would cross irrigated areas and adjacent hillsides.
About 75 percent of the irrigated area traversed is
pasture land. From Cedarview to the end of the aqueduct at Lakefork River, open canal, siphons and a short
tunnel would traverse foothill country, generally outside of irrigated areas. This reach would be in rimrock terrain, mostly sagebrush covered, with scattered
areas of cedar and junipero A 2-mile reach of open
canal would cross Ioka Bench in irrigated pasture land.
Flaming Gorge Aqueduct would deliver 340,000 acre-feet
of water annually to irrigate 19,840 acres of full
service Indian lands, 35,970 acres of supplemental
service Indian lands, 34,000 acres of supplemental
service non-Indian lands, and replacement water to
12,040 acres of Class 6-W lands in the Uinta Basin
after the supply to these lands has been diverted by
the Uintah Aqueduct. A municipal demand of 17,000
acre-feet in Ashley Valley would be conveyed by the
22-mile tunnel from Flaming Gorge Res,ervoir to
Steinaker Draw.
~.

Uintah Aqueduct Collection System
Uintah Aqueduct Collection System would consist of 25
miles of tunnel, 2 miles of pipeline and siphon, and
Moon Lake Reservoir enlargement. There would be
diversion dams on Whiterocks and Uinta Rivers and on
Yellowstone and Swift Creeks. Feeder pipelines would
connect the diversion dams with the tunnels or pipelines.
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Moon Lake Reservoir enlargement, the tunnel portals, pipelines, siphons, and diversion dams would
all be in a 'forest setting with aspen, conifer,
mountain brush of various types and wildflowers in
the area. Capacity of the aqueduct would be 400
c.f.s. at its beginning at Whiterocks River increasing to 1,300 c.f.s. at its terminus at Moon
Lake Reservoir. Four 'tunnels, the 8.0-mile-long
Whiterocks Tunnel, the 9.2-mile-long Uintah Tunnel, the 1.0-mile-long Swift Creek Tunnel, and the
6.6-mile-long Yellowstone Tunnel would divert and
convey high spring flows to Moon Lake Reservoir
enlargment.
Uintah Aqueduct would deliver an average 235,000
acre-feet of water annually to Moon Lake Reservoir
enlarg~ment.
Minimum bypass flows for fish, as
shown below, would be maintained past the aqueduct
pickup points.
Stream
Whiterocks River
Uinta River
Swift Creek
Yellowstone Creek
Lakefork River

C.F.S.
20
40
7

18
30

Exceptions to this flow would be in drought years
when the natural flow at the pickup point would
be less than shown above. Moon Lake Reservoir
enlargement would have 220,000 acre-feet active
capacity to store and regulate inflows from Uintah
Aqueduct for delivery through Moon Aqueduct to
Provo River. All of this water would be high
quality water for municipal and light manufacturing use in the Bonneville Basin.
3.

Moon Aqueduc t
Moon Aqueduct would consist of 28 miles of tunnel
and 4 miles of pipeline and siphon. Capacity of
the aqueduct would be 440 c.f.s. for its entire
length. Three tunnels, the 7.0-mile-long Moon
Tunnel, the 9.3-mile-long Rock Creek #1 Tunnel,
and the 11.5-mile-long Rock Creek #2 Tunnel would
deliver water from Moon Lake Reservoir enlargement
in Uinta Basin to South Fork of Provo River in the
Bonneville Basin. A 2.5-mile pipeline along Rock
Creek and 1.3-mile siphon on North Fork of Duchesne
River would connect the tunnels together. The
tunnel portals, pipelines, and siphon would all
be in a forest setting with aspen, conifer,
427

sagebrush, and other mountain brushes of various
types, and wildflowers.
Moon Aqueduct would deliver an average 233,000
acre-feet of water annually to Provo River for reregulation in Jordanelle Reservoir enlargement.
This water would be high quality water for municipal a~d light manufacturing use in the Bonneville
Basin.
4.

Uinta Basin Reservoirs
Four of the five reregulating reservoirs described
below would store and regulate winter flows through
Flaming Gorge Aqueduct to meet an irrigation demand
pattern. The fifth would regulate flows of Uinta
and Whiterocks Rivers and fish bypasses in yellowstone River. Active capacities are shown below.
Reservoir
Lapoint
Halfway Hollow
Harmston
Bluebell
Altonah

Active Capacity
(acre-feet)
40,000
70,000
15,000
16,000
47,000

Lapoint Reservoir site consists of low growing
brush and grasses in "foothill" country of the
Uintah Basin. The reservoir would serve 2,909
acres of full service Indian land; 11,140 acres
of supplemental service Indian land; 3,280 acres
of Class 1-3 supplemental service non-Indian land;
and 1,660 acres of Class 6W non-Indian land. Annual flow through this reservoir would be 61,000
acre-feet.
Halfway Hollow Reservoir site consists of a sparse
stand of low growing sagebrush and grass tufts in
the more arid part of Uinta Basin. This reservoir
would serve 17,390 acres of land if the Ute Tribe
agrees with the exchange, most of which is located
on Leland Bench; 3,890 acres of supplemental
service Indian land; 1,900 acres of supplemental
service Class 1-3 non-Indian land; and 1,910 acres
of Class 6W non-Indian land. Annual flow through
this reservoir would be 85,000 acre-feet.
Harmston Reservoir site consists of about 50 percent farmland, of which 40 acres are managed as a
State game farm to provide food and shelter for
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upland game. The remaining reservoir area is
covered by low growing brush. This reservoir would
serve 1,340 acres of supplemental service Indian
land; 3,820 acres of supplemental service Class 1-3
non-Indian land; and 2,070 acres of Class 6W nonIndian land. Annual flow through this reservoir
would be 24,000 acre-feet of water.
Bluebell Reservoir site consists of scattered cedar
and juniper, with most of the area being covered
by sagebrush. This reservoir would serve 3,760
acres of supplemental service Indian land; 7,890
acres of supplemental service Class 1-3 non-Indian
land; and 2,800 acres of Class 6W non-Indian land.
There would be only 16,000 acre-feet flow from
this reservoir since it is located above the aqueduct and would be filled by pumping.
Altonah Reservoir is located above Flaming Gorge
Aqueduct in the Upalco area. Uintah and Whiterocks Reservoirs, proposed features of the Uintah
Unit, would regulate fish bypasses and spills of
Uintah Aqueduct along with stream gains for delivery through Monarch Canal at a constant yearround rate to Altonah Reservoir. Of the 945 acres
to be inundated at normal water surface elevation,
330 acres would be irrigated farmland and 260
acres would be irrigated pasture. The remaining
reservoir area is grazing land, covered by scattered cedar, juniper, and sagebrush throughout
the nonfarmed area. The reservoir setting is in
"foothill" country, as contrasted with the higher
Uinta Mountain range to the north. This reservoir
. would serve 120 acres of full service Indian land;
9,900 acres of supplemental service Indian land;
7,080 acres of Class 1-3 supplemental service nonIndian land; and 3,270 acres of Class 6W non-Indian
land. Flow through this reservoir would be 66,000
acre-feet of water annually.

1.

Uinta Basin Distribution System
The Uinta Basin Distribution System would consist
of 160 miles of earth lined canal, 6 miles of concrete lined canal or tunnel, 18 miles of concrete
pipeline or siphon, and 13 pumping plants. The
canals would deliver 330,000 acre-feet of water
annually for new and supplemental irrigation.
Some canals would traverse presently irrigated
farm lands. Other canals would traverse "foothill"
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country with scattered cedar and pLnLon trees.
Sagebrush also would be found along the alinement.
Still other canals would be in more arid parts of
the basin with a low growing sagebrush, greasewood
or shadscale cover along the canal alinements. One
pumping plant would lift water from Flaming Gorge
Aqueduct during the winter season to fill Bluebell
Reservoir. Other pumping plants would lift water
to canals to irrigate lands during the summer
season. On Leland Bench 6,900 acres would be
served by gravity and 8,280 acres would be served
by pumping.
6.

Bonneville Basin Distribution System
The Bonneville Basin Distribution System would
consist of the 510,000-acre-foot active capacity
Jordanelle Reservoir enlargement; the 16.9-milelong Jordanelle Tunnel; the 3l.2-mile-long Herriman
Aqueduct; the 9.4-mile-Iong earth lined Brighton
Feeder Canal; the 35,000-acre-foot active capacity
Bailey Reservoir; and the 12.8-mile-Iong Alpine
Aqueduct. These facilities would deliver 226,000
acre-feet of high quality municipal water annually
to Utah and Salt Lake Counties.
The 300 c.f.s. Herriman and the 90-second-foot
Alpine Aqueducts would both be buried pipelines
along the upper fringes of urban areas near the
base of the steep Wasatch Range. The extreme ends
of the aqueducts would traverse dry farmed areas.
Ground cover along these aqueducts would consist
of oak brush, grasses, thistles and sagebrush.
The 320 c.f.s. Brighton Feeder Canal would be
earth lined and extend from near Redwood City
northwesterly through low lying salt grass covered
areas to Bailey Reservoir located west of Salt Lake
International Airport. This area is increasingly
being converted to residential and industrial park
type developments.

(b)

Beneficial Impacts
Present plans for the design and location of features
of the Ute Indian Unit are still in the formative
stage and subject to recommendations of the State of
Utah, other Federal Agencies, the Ute Indian Tribe,
and others in sizing the scope of the plano Assessment of impacts, therefore, are general and incomplete.
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Future planning could change the scope, size, and
location of features.
Beneficial impacts from irrigation in Ute Indian Unit
would occur in the Uinta Basin. There would be 19,840
acres of full service Indian land, 49,480 acres of
supplemental service Indian lands, and 52,710 acres
of supplemental service non-Indian lands that would
receive an additional water supply. This water supply would be expected to substantially increase agricultural production and associated values o
Beneficial impacts from municipal water delivered to
Bonneville Basin would be realized in the improved
ability of rural communities to assimilate additional
people. With 226,000 acre-feet of water each year
and using an average per capita rate of 0.30 acre-feet,
the needs of 750,000 additional people could be met.
With 17,000 acre-feet of water in the Uinta Basin each
year and using an average per capita rate of 0.45 acrefeet, the needs of 38,000 additional people could be
met in the Uinta Basin. Municipal needs in the Uinta
Basin for the future are expected to develop primarily
at Vernal.
Beneficial impacts fram industrial water developed by
the Unit would come from facilitating development and
processing of resources which would provide additional
employment in both Uinta and Bonneville Basins.
Beneficial impacts to recreation would come through
development of boat ramps, picnicking and camping
facilities at one or two of the reservoirs in the
Uinta Basin and two reservoirs in Bonneville Basin.
Opportunities for participation in water-oriented
sports such as swimming, waterskiing, and fishing
would be increased. Prior to reservoir enlargements
at Moon Lake and Jordanelle, further development would
take place beyond present facilities in the case of
the former and beyond Bonneville Unit development in
the case of the latter. Of 12,000 acre-feet total
storage, the existing Big Sand Wash Reservoir would
have a new inactive pool of 9,000 acre-feet. This
minimum pool would enhance the recreational potential
of the reservoir. Fish would be planted in all but
three of the reservoirs to provide fisheries. The
wide fluctuation in the regulating reservoirs would
limit the fishery value. The 19,840 acres of new farm
land in the Uinta Basin would provide additional habitat for upland game and other wildlife. Minimum flows
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in Whiterocks and Uinta Rivers below these two reservoirs would be increased over those maintained with
the Uintah Unit. Minimum flows in Whiterocks River
would be increased from 7 to 23 c.f.s.
In Uinta
River, minimum flows would he increased from 15 to 54
c.f.so These increases in both rivers would be main~
tained down to the Monarch Canal diversions.
Beneficial impacts to the esthetics in the Unit area
would come from improved all weather access roads
previously inaccessible to areas of the Uinta Basin.
Increased amounts of vegetative greenery and added
pastural settings would be provided.
(c)

Adverse Impacts
Adverse impacts from Ute Indian Unit would occur on
5,925 acres from reservoir inundation. Of this amount,
940 acres would be presently irrigated,cultivate4 or
pasture land; 1,735 acres would be prime forest land,
sustaining deer and other wildlife during the summer
season; and 3,250 acres would be hillside rangeland.
The hillside range1and .supports native grass, sagebrush, juniper, and pinion. This type vegetation is
of marginal value to livestock users but provides
winter range for deer, upland game, and other wildlife.
Mitigation measures have not been determined. Six
farmstead sites would also be inundated.
Approximately 1.2 miles of stream habitat would be
lost at Moon Lake Reservoir enlargement and 1.0 mile
would be inundated at Jordanelle Reservoir enlargement.
The five reregu1ating reservoirs in the Uinta Basin
would have extreme annual fluctuations and would not
be exceptional fishery and recreational reservoirs.
Streamf10ws would be reduced below the Uintah Aqueduct
pickup points on Whiterocks .River, Uinta River, Swift
Creek and Yellowstone Creek. ' Minimum flows in these
streams would be maintained at 20 c.f.s., 40 c.f.s.,
5 c.f.s., and 20 c.f.s., respectively.
Presented below is a tabulation of lengths of stream
between the Uintah Aqueduct pickup points and downstream reservoirs or canal diversions, State stream
classifications, species of fish, historical minimum
flows, and Forest Service recommended minimum flows.
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Stream

Forest Service
Reconunended State
Stream
Minimum
ClassifiFlow
cation

Whiterocks River
Uinta River
Swift Creek

20
40
0

Yellowstone River

14

III
III
Not
avail.
III

Historical
Most
Minimum Flow Important
at DownSpecies of Miles of
stream End
Game
Stream
of Reach
Fish
Affected
10
22
Not
avail.
26
Total

Trout
Trout
Trout
Trout

8.0
8.3
1.7

-

5.3

23.3

Borrow excavation for earth dams, aggregating 33 million
cubic yards of material, would cause 2,200 acres of land
to be disturbed to a probable average depth of cut of
10 feet. Where possible, the borrow areas would be located in the reservoir basins and would later be inundated. Vegetation from borrow areas, where located
outside the reservoir basin, would be lost at least
temporarily. The borrow areas would be, for the most
part, in arid areas covered by sagebrush, juniper, and
native grasses. Revegetation of these areas, even
with topsoil spread back over the denuded areas, would
be slow due to the lack of precipitation.
An exception to the usual borrow area location in arid
areas in Uinta Basin would be Moon Lake Reservoir enlargement. This enlargement would be in high country
with quaking aspen and conifer, as well as sagebrush,
covering the borrow areas. Revegetation here would
still be slow but greater natural precipitation would
hasten the process. All restoration would be accomplished in the manner described in Section D.
In the Bonneville Basin, Jordanelle Reservoir enlargement would be located in a favorable area for prec~p~
tation and revegetation conditions would be favorable.
Some borrow areas would be observable from highways
and county roads near the dams, whereas others would
be hidden by ridges and undulations of the terrain.
Open canal excavation for 84 miles across presently
irrigated farm lands would cause the loss of crop
production or pasture for livestock on 1,000 acres.
An additional 100 miles of canal excavation would
cause disturbance of another 1,200 acres along hillsides adjacent to the farmed areas. In the Uinta Basin
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new canals would be constructed that would cross existing canals at which point turnouts would be provided.
The Lapoint Canal would run parallel to, but in the
opposite direction from, the existing U.S. Deer Creek
Canal. This would probably cause abandonment of the
older canal. This arrangement would be dictated by
the physical location of Lapoint Reservoir site with
respect to lands to be served.
Highways and county roads would be inundated by some
of the reservoirs. Following is a summary of miles
of road relocations and estimated accompanying surface
disturbance that would be required:

Reservoir
Bluebell
Halfway Hollow
Lapoint
Harmston
Altonah
Total

State
Highway
(Mi.)

Relocations
Federal
Highway
(Mi.)

County
Road
(Mi.)

0.0
0.0
2.4
0.0
0.0
2.4

0.0
2.7
0.0
0.0
0.0
2.7

0.0
0.0
0.0
2.4
3 0
5.4
0

Surface
Disturbance
(Acres)
0
41
30
24
30
125

Access roads amounting to 2.8 miles would be required
for dam construction. Scarring would occur on an
est~ated 34 acres of land in the vicinity of some
of the damsites. Generally speaking, existing highways and county roads which run through either the
damsite or reservoir site, would provide adequate access for construction. The areas which would be
scarred are arid and support sparse stands of sagebrush,
some cedar, and juniper. Revegetation of all but the
road surface itself would be · possible eventually but
several years would be required for it to be accomplished.
Access roads amounting to 39 miles would be required
for tunnel portal access. Timber and forage would be
removed on an est~ated 234 acres of forest land.
Existing forest roads, from the canyon bottoms to the.
vicinity of the tunnel portals, could serve for construction access. Short extensions from the existing
roads to specific tunnel portals or extensions further
up the canyons would be required. During construction
the material that would be excavated generally would
not fall into free flowing streams causing turbid
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conditions. Temporary turbid conditions could be
caused, however, where short reaches are located immediately adjacent to the stream.
The 40-acre State game farm site in Harmston Reservoir
basin would be inundated. This farm now provides food
and shelter for upland game and mitigation would likely
be made.
About 97 miles of tunnels with lined diameters ranging
from 7.75 feet to 12 feet would aggregate waste material
of 2,470,000 cubic yards. This would be assuming a 40percent expansion of the solid rock to be excavated.
The amount of material would cover an est~ated 2 acres
of land at an average depth of 30 feet.
The 22.2-mile-Iong Flaming Gorge Tunnel No. I and the
16.9-mile-Iong Jordanelle Tunnel would create the most
severe waste disposal problems. With greater quantities
of waste material than usual in the Jordanelle Tunnel
and with a confined canyon (Big Cottonwood Canyon) a
huge waste pile would be accumulated. Fines picked up
by precipitation on the slopes of the dump would be
carried into Big Cottonwood Treatment Plant located
about 2 miles below the outlet portalo Tunnel wastes
from the Flaming Gorge Tunnel No. I near the inlet end
would be placed under water in Flaming Gorge Reservoir.
At the outlet end the wastes would be spread on the
flood plain of Steinaker Draw. Since Steinaker Draw
contains an intermittent stream, fines from the waste
pile would be occasionally carried into the draw and
into Steinaker Reservoir.
Oil drilling activities in the Uinta Basin are expanding rapidly. To date, only one rig is located within
or close to a reservoir basin. This is at the proposed
Altonah Reservoir. Wells within the reservoir's normal
water surface area would require special treatment in
order to continue oil recovery.
Esthe~ics would be altered throughout the Unit area.
However, there would be no virgin areas involved where
unique vegetation zones would be affected.

Transmission lines to pumping plants in the Uinta Basin
totaling 89 miles would cause disturbance of 350 acres.
This would mostly be due to construction of temporary
roads along the alinements required for stringing wire.
Scars from these roads would remain visible for many
years. Some would be permanent.
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Depletion of the Colorado River as a result of this
Unit is estimated at 315,000 acre-feet per year. The
increase in salt concentration at Hoover Dam would be
28.0 mg/l. Using the EPA value, this increase would
cost downstream water users $1,159,200 per year in
decreased yields.
(2)

Minimum Development 150
(a) Description

The minimum development of Ute Indian Unit would satisfy the lndian Deferral Agreement of September 20, 1965,
by providing a full irrigation water supply for 19,840
acres of Group 5 Indian lands by the year 2005. Assuming Uintah Unit would be constructed and serve 7,820
acres of the Group 5 lands, all of the 27,660 acres of
Group 5 Indian lands considered irrigable in the Uinta
Basin and possessing a recognized water right would
then be served. The Unit would develop 67,000 acrefeet of water annually.
Design data for features of this Unit have not been
completed in sufficient detail to allow adequate evaluation of environmental impacts. Considerable engineering
work has yet to be accomplished in the way of materials
investigations, damsite drilling and feasibility design.
However, a sketch map of the Unit showing major features
is shown in Figure C-24. Tentative complexes are
described below.

1.

Leland Bench Complex
Leland Bench lands would be served a full irrigation water supply by pumping water directly from
Green River. A total area of 15,180 acres, representing essentially the entire irrigable area of
the bench would be served in exchange for Tawanta
Flats, Mud Springs, Rock Creek Bottoms and Ouray
Area Group 5 Indian lands. There would be 16 miles
of earth lined canals, eight pumping plants, ranging in size from 300 to 30 c.f.s.; and three equalizing reservoirs, ranging in capacity from 600
acre-feet to 1,900 acre-feet.
Leland Bench is located in the more arid part of the
Uinta Basin and has a. low growing sagebrush and
shadscale cover. The bench is presently used for
winter sheep grazing. With a net diversion requirement of 3.4 acre-feet per acre, there would be
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52,000 acre-feet of water pumped onto the bench
annually.
~.

Monarch C'anal and Altonah Reservoir Complex
Monarch Canal, with a 90 c.f.s. capacity for most
of its length, would deliver intercepted fish bypasses of Uinta and Whiterocks Rivers amounting to
5,300 and 2,400 acre-feet annually to Altonah
Reservoir. It would consist of 29.5 miles of earth
lined canal, 1.5 miles of bench flume, and 0.4 mile
of siphon.
Altonah Reservoir would have an active capacity of
30,000 acre-feet and would store and regulate the
fish bypasses to meet an irrigation pattern. The
reservoir would inundate 330 acres of irrigated
farmland, 260 acres of irrigated pasture, and 165
acres of grazing lands covered by scattered juniper,
cedar, and sagebrush. The yield of the reservoir
would be 11,000 acre-feet of water annually. It
would serve irrigation water to presently irrigated
lands in exchange for water from Upalco Unit to
serve 1,720 acres of Group 5 Indian land on Bluebell Bench, 440 acres in the Payne area, and 1,070
acres in Little Valley.
Altamont Canal would have a 70-second-foot capacity
and would be 7.8 miles in length and earth lined.
It would deliver reservoir releases to presently
irrigated lands near Altamont.

10

Whiterocks Reservoir Enlargement
Spills of Whiterocks Reservoir that would be expected to occur in Uintah Unit operation would be
stored and regulated in a 25,000-acre-foot enlargement under the Ute Indian Unit. An annual yield of
4,900 acre-feet of irrigation water would be used
to serve 1,513 acres of Group 5 Indian land in the
Deep Creek area. The ll-mile-long U.S. Mosby Canal,
with a 40- to 25-second-foot capacity, would deliver
reservoir releases to Unit lands. A new diversion
dam on Whiterocks River would be required at the
U.S. Mosby Canal heading.
The additional 410 acres of National Forest land
which would be inundated by the reservoir enlargement is presently covered by aspen, conife~, and
mountain brush. The terrain along the U.S. Mosby
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Canal alinement consists of irrigated farm land for
the first mile, then a nedium to heavy stand of
ce'd ar and juniper along with sagebrush for the remaining 10 miles.
(b)

Beneficial Impacts
Present plans for the design and location of features
of Ute Indian Unit are still in the formative stage
and subject to recommendations of the Ute Indian Tribe,
the State of Utah and other Federal agencies. Asses'Sment of impacts, both beneficial and adverse are
general and incomplete. Futur~ planning could change
the scope, size, and location of features. Mitigation
potential has not been evaluated.
All beneficial impacts from irrigation of the 19,840
acres of Group 5 Indian lands would occur in the Uinta
Basin. The water supply would increase agricultural
production and associated values for Indian lands.
Opportunities for the members of the Ute Indian Tribe
to engage in farming activities and to become selfsustaining would increase.

(c)

Adverse Impacts
Adverse impacts would occur throughout the Unit area
from inundation of 590 acres of presently irrigated
cultivated or pasture land; 410 acres of prime forest
land, sustaining deer and other wildlife during the
summer season; and 165 acres of hillside rangeland.
The hillside rangeland supports native grass, sagebrush, juniper, and pinion which is of marginal value by
livestock users but which provides winter range for
deer and other wildlife. Also inundated would be
four farmstead sites. ApproxL~ately 0.4 mile of
stream habitat would be lost at Whiterocks Reservoir
enlargement. Altonah Reservoir would have extreme
annual fluctuations and would not be a good fishery
reservoir.
Borrow excavation for Altonah and Whiterocks Dams,
aggregating 3,800,000 cubic yards of material, would
cause 270 acres of land to be disrupted. Where possible the borrow areas would be located in the reservoir basins and later be inundated. Vegetation from
borrow areas located outside the reservoir basin
would be lost at least temporarily. The proposed
perv~ borrow on Altonah Dam would come from a flat
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topped, gravel capped, sagebrush covered bench on the
high left abubnent. Revegetation of this area would
be very slow.
Open canal construction would require approximately
500 acres of land and road construction another 20
acres.
Operation of this Unit would deplete the flows of the
Colorado River by 45,000 acre-feet per year. This
would increase the salt concentration of Lake Mead by
5 mg/l at an estimated cost of $207,000 to downstream
users each year.
f.

Summarr of Major Impacts
Table C-30 presents the array of major environmental impacts
that would result from ~plementation of the entire Central Utah
Project. Source of the information is Bureau of Reclamation
studies published and unpublished,150 with the following exceptions. Data for the columns "Big Game Habitat Lost," "Upland
Game Habitat Lost," "Waterfowl Habitat Lost," IIFur Beaver
Habitat Lost," and "Marsh Land Lost" were taken from reports
of the Bureau of sgorts Fisheries and Wildlife and the Forest
Service. I ,2,139,14
Where sufficient d~ta were unavailable,
such as for the existing Vernal Unit and the proposed Ute Indian
Unit alternatives, estimates were made by the Bureau of
Reclamation.
The anticipated ~pacts of the Units still in the planning stage
would change where modifications in the plans are made. However,
the impacts shown here are representative of those which would
likely occur.
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i~ 0 ~ T H I:. ~ ri 10( t.
~ A T k 5 f fi Gt.

CA~t:.X

ILl';S
HOODl!

rlU()D SEDGE.

CA~c. ,X

K£t.l.Ot,;Gll

Kt.L.LuGb 8EljG t:..

CAL " ;'-1 ~ GRJ ~ TIS I ,\I t:. X P A ~,j " A
CA~~X

CAQe.)( LANUG1\,(JSA,

wOOLY

CA~cX

~tbR~ShA

N~8~A5K~NSIS

CAwE.X ROSTR~TA
CARC::X St-»i'.
CAREX Vf:.SlCARl ,A
CAT~b~ObA

C~NCH~US
CYPt~uS

tj

A~UATICA

~

A 'oJ DblJk

f-LA1SEDGc.
OIo(C.HAR(JGkA~S

~LOMERATA

A"JUt:.kSOhl

AN~E~SU~l

OESCHAMPSIA CAtSPITUSA
Dl~TI~H~IS

StD GE:
S t 0 ~ t:.

i)

~tuGI;.~

~A0Clf~URU~

~EL~HIN'J~

tAt<. t

~E[)Gt

til 151 tr.< Sr..I)G t
b ~ JOt': Gk 6\ S S

S~P.

DAcr¥~lS

t:: (; GR ASS

t:

LARKSPUR

rU~Tt:..O

HAlk (,~ASS

lJtSEKT

SALTr;~ A5S

ECHINJChLUA

ST~ICTA
CRUSGAL~l

o " 1-<"-' T Ak L)

E~E0C~4klS
E~EOC~A~lS

ACICULARIS
MACRuSTACHYA

Ntl:.DLE S~I~f ·~USH
lOMMON SPIKE -RUSH

E~tOC1ARIS

PAUC1F~O~A

Ft~-FLo~tRtD

E~EQC~ARIS

ROSTELLATA

EL.t:.uC~'iAkIS

sp~.

btAKt:D S~IKE -R U SH
5IJIKE.-KUSHf. 5
CANAi.;A ~ILuR YE

El.V~US

CA~A~t~SlS

ELY M!J SCI .'4 EI"( EuS
ELYMU~ i"LAuCU5

~R~AT

G~A~OlS

Sl~lATA

HtSPeRO~H~OA

VIRGINIA WI LfJ R'1E
L..l.'vt('kASS
~ 1 x ~ t:. E K S F I:. S C
> Jt
Shtt:.P FE-SeLlE

AMtRICAN MANN AGRASS

r 0 p"l L ,,., A\~ ~ A G~ ASS

~IN~lI

KI

t~

GS

r E:. SCU E:

H U~ 0 EIJ M B ~ A CH Y ANT HER UM
H0 ~ uE :J M J U ~ 4\ TUM

f-O~TAIL

HtSIJEr10CHI.()A KINGl!

:;'~1K.t:

JuNCU.s

~ lLD~1t

SllCtC;GKASS

FtSTUCA OCTOFLORA
~. EST UCA 0 VI N A
GLYCE~IA

~A51~

SPI~ E -~ uS

bLuE LoJIL[)RY'E

ELV~U5 ' VI~GINICUS
EHAG~USTIS ~t:.~.tilACHVA
E~ ,4~RySTIS SPP.

G~1CE~IA

(; to< t. 5 S

MtADOW r:;ARLf.Y
t)A~Ll:. Y

Ft:SCLJE
bALTIC KUSH

oA~rlCuS

A-4

---

·GRASSES, SEOOES, AND RUSHES

COMMON NAME

SCIENTIFIC NAME

~CUS SAL.TICuS

JU NCUS
JU NCUS

RUSH
TOAD RUSt-!
ROCKY MOUNTAIN RUSH
~IH~

~U,"ONIUS
~AXIMO~TANUS

POV~RTY

Ju NCtJS TENUIS
JUNCUS TOkRE'fl
I<OEL.EK IA CRISTAlA
~tE~SIA

.

ORY40I0ES

~~ERSI.

Q~,(lOIDES
~ASCICU~ARIS
ME.L.1CA t:HH.8lJS~
~U~~ENaERGIA ASPERIFO~IA
O~YZOPSIS rlY~~N01DES

LEPTOCHL.OA

ONIONGRASS
SCRA1CHGRA~S

lNDIAN RICEGRAS5
wITCMGRA.SS

pANIC UM CAPPIL.ARE

KEtD CANARYGRASS
TIMOTHY
COM"10rJ REEl)
ANNU~L BL.UEGRASS
MUTTuNGRASS
NEvADA BLUtGRASS

PHA~A~lS ARUNuINACEA
PHL.EU M PRAlt:.N~E
PH RAG 11 I l ESC 0 MMUN l S
PO~

POA
POA
POA

ANNUA

FENULt:~lANA
Nt:.V~O~NSI5
P~A 'lENSIS
POA RE~' I.EXA
POA St:.CUNIJ~
PO~YP OGQN MUNSP~LIENSIS
PuCCI ~~L.LIA

K~NTUC~Y
NODDIN~

~LUEGEASS

BLUEGRASS

SANO~ERG BLU~G~ASS
~4dBITFOOT GRASS

NUTTALL ALKALIGRASS
'TULE BULRUSH
.ME~lCAi·~ BULHUSH
PANICLtD BULRUSH
OLNEY BULHUSH

A1RulOES

SCIRPJS ACUTUS
SCIRP JS AME~ICA~US
SCI~P US

~USH

TORREY RuSH
PRAIRIE JUNEGRASS
CUr-GRASS
f<1t:E. CI.JT-GKASS
d~ARDED SPRANGLE10P

MlC~OCA~PUS

SCIRP US OL.t\JEYI
SCIRPuS SPP.
SET~R LA VIRIDIS
SITANION t1YSTRIX
SITANIO N JU~ATUM
SPARTl~A GRACILIS
SPHtNUPHO~IS OBTUSATA
SPOROdOLUS AIROIDES
SPOR060LUS CRVPTANDRUS
STIP. COLuMd14~A
STIPA COMATA
SlIPA L.ETTEj.(MANI
T~IGL OCHIN MAHITIMA
TRIsE TUM ·SPIC,TUM
TRISETUM SPICATUM
TYPHA LATIFOLIA
TYPHA SPP.

~UL.RUSH

GReEN BRISTLEG~ASS
SQUIRRE.LTAIL
dI~ SQUIHRclTAIL
ALKALI CORDGRASS
~HAIRIE

wEDGESCA~E

ALKALI SACATON
SAND DROP SEED
CQ~UMBl_

N~EDLEGHASS

NEtDLE-ANO-THREAD GRASS
LETTERMAN NEEDLEGRASS
SHORE ARRQWGRASS
SPIKE.D TRISETUM
SPIKt:. TRlSt.TUP-1
COM'-10N CATTAIL
CATTAIL

A-5

FOR~S

SCI f:. N TI F I ~

N A~i t:

SANDVE~bt:.NA

ASRONIA SPP.
AC~!L~EA MILLEFOLIUM
ACOt--tITUM SPP.
ACT~EA

YAkROW
MONKSHODl>
~tST~R~

~UdF(.

A" 0 S E ~ I ~
AGOSf~IS

U~ANbf:. AGOSEkIS
PALt:. AGOSERIS
~lGFLO~~k AGUSERlS
• M t:. k 1 C A/'1 ~ A T l: R.. P LAN T AI
lAP~HrlF ONION
t.i~At\DE(;F. f:. ONION

(I L Ali C•
~~ANUIFLuRA

AL.ISMA
ALLIUM

lRIVl~LE.
ACU~l~ATUM

ALLIU~i
A~LIUM

oRANDAGEl

bAN~bERRY

GIANTH'rSbOP

AGAST~CHE uRTIClrOLlA
AGOSt~IS 'URA~Tl.CA

SHe R TS T E. ~l 0 ~ 1 (1 ~
1 Of';

~R~VISIYLUM

ALLIUM CAMPANULATUM

O~:

ALYSSUM

FAI,.t. ALYSSUM

A~LIU~ SPtol.

U'" 1 C~~

ALYSSUIUE~
AMA~A~rHUS ~RAECIlANS
.MA~A~T~US RET~OFLEXUS

AMB~OSlA
'MB~QS1~
AM~~QSIA

TUM6LE~EED
RE~R80T

ARTEMISIIFOLIA

COMMON

ARTEMISIAE~OLIA

I-<AI"Wt:.EU
~ EST t. Rr" k Ab ~ t. E D

~SILOSTAC~YA

ANAP~ALIS M~RGA~ITACEA
A~C~USA OFFICINA~IS

ANDROSACE SPP.
ANEMONE MULfIFIOA
AN~ MO ! ~E ~u I NGUEfOL I A
ANGELICA PINNAlA
.NT~N~AkIA OlMOHPHA
ANT~N~A~IA

RAG~EED

rlvDLi::I\IECK
t1AY~EE{) CAMOMILE
COMMON Pt.ARL EVERLASTI G
ALt<ANtT
ROCKJASr-rlNE
PA,IFIC ANTEMO~E
U~EGON WOOD ANEMONE
SMALL-LEAF ANGELICA
L.O~ PlJSsyrOES
LITTLELEAF PUSSYTOE5
~OSE PUSSYTOi:.S
PUSSYTOES

AMSINr<IA SP?
ANTHEMUS corULA

~'~VIFOLIA

ANTaNNARIA ROSE.
A"'TENNA~IA SPP.

APOCY~~M AN~~OSA~MIFOLIUM

SP~t:.AOI~G

APOCYNUM CANNA81NUM
AQUrL~G1A CHRYSANTHA

HEI~fJ

GOLDEN COLUMBINE

CAeRU~EA
FL. · vE~5CENS
DR UM0 N I) I I

AQUILEGIA

ARAB IS FENL.t.Hl
ARAt.1IS GLA8~A
AH.dI~ MOLBuELLII
ARAtiIS

TO~ERMUSTARD ROC~C~ESS

MO~BOEL

~OCK~RE5S

~OCKt:.Rt.SS

~t->~.

~A~LH~An SANDwORT
SAND~O~T

ARENARIA CO~~ESTA
AREN.RIA KINGl!
A~E~A~IA

DOGBAN~

l)I,,)GtjANE.

CO~O"AUO COLUMbINE
YEL.L.OvJ COLUMf:3I~E
U~U~MUND ROCKCHESS
FENU~ER RaCKCR~SS

AQUIL~GIA

A~ A~ I~·

~MARANTM

AM~RANTH

KINGS

bLUNTL~Af

~ATE~IrLORA

A-6

SAND~ORT

FORBS

,------

COMMON NAME

scIENTIFIC NAME

----

ARfNA~lA
SANDWO~T

ARENA" I A SPP.

A~E~.I'<IA SPP.
ARCTIUM MINUS

SMALLEH bURDOCK
HEDGEHOG PHICKLVPOPPY
HE.ARTLtA~ ARNICA
hAIRy ARNICA
TARt( A(;ON

Af~GI:.MUNt:: MUNI rA
A~NIC. CURDlfuLI.
AI( N1CA ", I.. LIS ,
,
ARTtHESlA D~ACUNCU~US

a

~OUISIANNA

ARTEMISIA LUDOVICIANA
A~TEMISIA MIChAUXIANA

ASC~tPIAS
ASC~EPIAS

MlCHAUX SA~E.tiRUSH
SWA';'P MIL.KWEED
SHUWY HILK~EeD
MILKWEED
w~ORLED MILKWEED
folACIF",IC ASTE~

INC~RNATA

SPECIUSA

ASCL.EP I AS SPP.
ASCLEPIAS VER1ICILLATA
ASTER CHILENSlS
ASTt R EATuNII

E.AS 'TON' 5 ASTEP

t.NGt.LMANN ASTER
ALPINt LEA~YBRACT ASTER
LEAFV ASTER

ASTER EN(;ELMANII
ASTER FOLIACElJS
ASTER FRONDOSUS
ASTER OCClUtNTAI..!S

~t.STERN

~~C~~ITH

ASTRAGALUS 8ECKWITHII
AST~A~A~US OIVERSIFOLIUS
ASTRAQAL.US SPP.
sPp.

'STRl~AL0S
ASTRA~ALUS

TE~ELLUS
UTAH~NSIS

MIL~VETCH

MIL.KVETCH
ASTRAGALUS
M1L.KVE::TCto1
LUOStFLOwER MILKVETCH
UTAH LOCuwl:.ED
CANADA MIL,KVETCH

ASTRAGELUS C.NADENSES
ASTRA(iELUS SPP.
ATHYRIUM FILIX·~EMINA
'TRIPL.E~

ASlE:.R

I-.fUTTAL ASTE:.R

ASTt;R PERELEGANS

ASTRAt.lA~US

SAG~BHUSH

L.OCUwEf.D

LADYFE.RI\i
GARDEN O~ACto1
SP~ARLEAF SALTBUSH
t-" AT·~EN SALTBUSH
HAIRy 6ALSAMROOT
CUTLlAF eAL..SAMROOT
AR~OwLEAF BALSAMROOT

HOHTt~SIS

'TRIPLEX PALLJ~A

ATRIP.L.EX tIlA1UI..A
BALSAMOkHIZA HIRSUTA
BALSAMO~HIZA MACROPHYLLA
BAL~AMO~HIZA S.GITTATA
BAR8AREA QRTMOCfRAS
BASSI. HYSSOPIFOLIA
BERULA tRECTA
81DtN FRONDuSA

~RE:.CTPOD

WINTE~CRESS

flVEHOOK BASSIA
bt.RULA
UEVI~S BEGGA~TICKS
~ODOING bEGGARTICKS

810ENS CE~NUA
BIDENS SPP.

bt.GGAR TICK

BRASSICA CAMPtSTRIS
BRASSICA ~.dEr<
B~ASSICA NICIRA
BRICHiL~IA GRANUIFLORA

81RO PA.PE

MUSTARD
cLACK MLJSTARCI
TASSELFLOWtR BHICKELLIA
DOUGLAS bRODIAtA
SEGO L1L'f

8~ODIAEA OOU~~ASII
CALOC~ORTUS NUT1A~L.II

A-7

FORBS
S CIENTll' IC NAME

COMMON NAME
MAj.(Sh~1A, R

CALTH~ tiPtJ.
CAMAS::iIA ~UAM4SI'"1
CA~EL1~A

MIC~OCARPA

CAM fJ Al'i UL A RIJ TU ~ DI F aLl A

~LUE6ELL

CAPSE~LA ~UkSA-PASTU~lS
CA~ [) A"1 I NESP P •
CARDARIA J~A8A
CASTI~LEJA LINA~IA~FOLIA
CASTI~L~JA MINIATA
C4STI~L~JA ~H~XI~OLIA
CASTIL..Lt.JA ~PP.
CASTI~L~JA SUL~HU~E.

S Ht:: ~ h At·H~ S PU RSE

t;ITTE:P.CRtS S
wHiTETOP
r. YOM I Nt, P A'I N'TED-CUP
SCARL..tl PA I NTED-CUP
SPITLEAr PA I~TED.CUp
l~UIAN

Hd~N~ORT

l:HAENACTIS
~OUGL..AS LHA ENACTIS
lHtNOPOL' lUM
LA/"i8SQllAf, Tf:.R ~ liOuSEF QO
~t:.1J GUuSt-.FU OT
f~t~ONT bOU StFOOT

~OUGLASII

CHAtN~CTIS DOuGLASll
CrlE~OPO~lUM A~bUM

CrlENOPuuluM ALbUM
CH~NOPOUIUM

~~ I N T e R U SH

SULF WR PAINT ~D-CUP
MOUSE-EAk CH ICKWEEU
bll,;, CHIC Kv;(:l:.L>

Ct:RASTIIJM sPtJ.
CERASTIUM VUL~ATuM
CERATUPHV~LUM DEMERSUM
CrlA~N4CTI5

I GOLD

CO",1t"'ON C~M AS
L..ITTLEPOD F A~5~FLAX

C~~~OPOUIOIUES

CHENOPOUIuM FREMONTlI
CrlENO~ O OIUM GLA~CUM

0AKLtA~

~OU StFOQT

CHENOPOUlwM

MU~ALf

SLIMLEAF GOO SEFOOT
NETTLELf:.AF GuOSEFOOT

CHE :~OPOOIUM

sPP.

PIG~t:.fU

CHENO~OUIUM

LEPTOPHYLLUM

CICuTA L)OIJGL.ASII
CIRSluM AKVt:NSt
CIRSIUM fuL.IO~UM

~UUGLAS

~ATtR -HEMLOCK

CIRSluM UNOuLATuM
CIRSIJM VLJL(,AR~
CLAYTuNIA LA~ttOLATA
CLAYTONIA M~GARRHIZA

CANAuA THISTL E
El ~, THIS TL E
THISTLf:.
wAVrLEAF THI STLE
BULL THISTLE.
LANCtLf:.Af SPR ING~EATY
ALPINE SPRING Bl:..rV

C~EMATIS

LIlJUGLAS

C1 R\) I :J M 5 P P •

~I~SullSSIMA

CLt.~ ATIS

ROCKY MOWN1AI N CLEMATI
YELLO~ Bt.EPL ANT
tH: l:.PLANT
LITTLEfLuwtR COLLINSI
SLtNDE~LE.f LOLOMIA
~ASTARD 10ADr LAX
tU"OPcAN GLO~ V~INU

CLEMATI& PSEuuOALPINA
CL.EOfw1t:: LUTEA
CLEOME SE~RULATA
CO~LI~SIA PARVlfL..ORA
COLOMIA LINEAHIS
CQMANUR. PA~LIDA
C0NVO~VULUS ARVENSIS
CONVOL.VUL.US sPp.

~LU~YBINj)

CONYZ~ CANAvENSI~
CORAL~aRkHILA SlRIArA

dLtSSEtJ THIS TLE:.
HOuDE.D CURALR OOT

COROYLj~THU&

dl~OtjEAK

&FP.

HAlo(f~f:.A~

QRIENTALIS
C~R1SfJERMIJM sPp.
CORLN~IA

1 ICKSEI:.L)

A-8

FORBS

----

COMMON NAME

---

SC!ENTlFIC NAME

GOLDE.N CuR~DALlS
TAPERT1P HA~KSoEARD

C()RYO~LIS AUioCt:..
C~~~I~ ACu"',INATA
CKEPIS INTEKM~DIA
C~EPIS OCCI~~NTAL1S
CKfYIS ~uNCINA1A
C~r.P I S SPP.

(, ~ AY HA~; '" S ~ EAR 0

wtSfERN

~AWKS~~ARO

HArtKSt:H:.AkD

CRy' PTA l'i T h A

CKYPTA~THA SjJ~.
CyNOG~OS5UM OfFICIANAL~
Cyp~I~EUIUM C.LC~uLUS
CYPRIPtU!UM FAS~lCULATUM
CYSTO~TtRI5 F~A~I~IS
DtLPHINIUM NELSO~lI
OELPHI~lUM OCCl~t~TAlS
DtSCU~AI~lA
DtSCU~AINl~

HAWKSB~~Ru

uANUtLIO~

COMM0N
LA~G~

~~UND~TONGUE

Y~LLOw

ti~Jw~lt

LADVSSLIP~ER

LAUYSLIPPE~

~~ll TLt:. t:LA()Ijt::RFE. ~I~
Nt:.LSON LA~~SPU~

U lJl\l CE. C~ P

L-LIF.

CALlfORNICA

L A R " S P Uk

TANSYMUSTA~O

I" AI\lS~ i'1USTAkD

PINN~T4

DtSCUKAINIA SuFHIA

fL!X~EtO

TANSYMUSTARD

~CuMJ.N~ ·f /1
p~ •
OlS~O~UM T~.C~VCAHPUM

lA~ERTlP

HA~~SdEARD

f

CIotEPld

DLS~ n~ u~,

s

AIRY~t. LlS

~O~TtiERR~

fAIRV~tLLS

VtNUS-~UP l~ASEL
AlPl~E S~00TING STAq

01PSACUS SY~VEST~lS
DODtCATHEON A~PINuM
DODtCA1HCO~ PAUCIFLORUM

St;UOT!NGSTAR

EPI~OblUM

AU~NOCAULJN

~TIC~Y

~lLLO~WtEU

EPILO~IUM

ALP1N0M

A L. PIN E:.

I'j

1 L L 0 ~ E t. 0

F!~E.wt::t:.n

EPILOdlU M ANGuSTIFOLIUM
EPILO~IUM
EPILO~IUM

PANICULATUM

AUTUMN W1LLO~Wt:.ED
LIT1LE FIRt.Wt:.ED

E~U!S~luM
E~UlSETUM

ARVt~S~

fo"Il.LD HORSETAIL

HfEMALE

... f.STE:RN SCUURINGRUSH
-:,M001H ~"OR8ETA. IL

EWUIStTUM
EQUISETUM

fANIC~LATuM

LAEVl~A1UM

SMuUTH SCOuRINGRUSM
tiOt'(SE::TA.IL

LA~VIGArUM

E(~ uIS! TUM 5 P p. .

El'<lGE.r<ON dEL.LlDlASTRUM

f- L E. A8 Ar,.E

ER1~trtON
ERl~E~ON

5PKt.AOl i J~

~lVthGtNS
~LAGtLLAklS

ERIGERON GLAStLLUS
ERIGE~ON

FLtAdAl\;E
FLEAHANt

TRAILI~G
5MlHJTH FLEA~ANt.

~EHtbHlNUS

~EkEG~!Nl

rLEA~ANE

EI'( I Ii E ~ 0 N P U(-1 I L US

LO~j

ERIGERUN SP~CIOSUS
EHIGERON SPt-'.

uRtGUN FLEAIjANE

~

LtAbA'..Jt

tJA1S~

E~IGEROI~ SPp.
E~ lOG 0 N UMAL. ~ 1 Li r·j
ERIO~UNUM COHYMdO~UM

~-

L t: Ab ~ ~~ E

~li"\lGt:.D

E~lUC;O~OM

COkYM~tD

ERIOGuNUM UVALIFuL.IU~

CUtiH10~

E~lUGON~M RACt~OSuM

~t~~OOT

E~IllGONUt~ SPp.

EkIOGUNU~

tRIOGONUM
lRlOGONUM

Due K~ t'it:. AT
. ~ULF~R ERIOGONUM

ERIOGO~UM UMBELLATUM

A-9

FORBS
COMMON NAME

SCIENTIFIC NAME
E~OOlUM

~LFILE~IA

CIRCUrO~luM

ALflLtRlt STU RKBILL

ERODIUM CICuTARIUM
ERYSIMUM ARGILLuSUM
ERYSIMUM CAPITATUM
l:f.<VSlr1UM NIVAl..E
E~YTH~OhIUH

EUPATORIUM
EuPHo~alA

~AL.LfLUwf.:.R

~UASrAL

LAMbSTONGUt f AWNLILV
t.UPA10RIlJM
~IL)Gt:St:EU t:.l.IP HORdIA
TI1TMELt::At" SfJUR GE::
t-AL.St;. MEIo(NAIL)
t) TkA~tH:r;(HY

GRANDIF~ORUM
MACU~ATUM

GLYPTUSPERMA

EUPHO~BIA SE~~HYLLIFOLIA
FLO~R~IA P~OStRPINACOID£S

rt-<AGA.-(IA vESCA
f to( A" Ar'< 1 A "I RGIN I A,~ A
FHA~SE~lA
f~ASE.~A

~ALLf LOWER

~AI,.L~LOWE.R

~l~~l~lA

ACA~THIC4~PA

SlR ~ ~ti E~RY

BURSAl;t.
SHo.~Y

SfJf:.CluSA

bENTlA~

vt:LVI::T ASH
~U~PLE SPOT FR ITILLA~y
yELL0W FkI1IL ILLARy

F~AXI~U~ PE~~SY~VANICA
fRITI~LARIA AT~OP0RPUREA

fRUITILLAklA ~UUICA
GAL 1 U:1 AP A~ I t~ t

CATCH~~fU

bED STRA~

GAL 1 U·1 d I F 0 L I LJ M

l~lNLEAf

GAL! U:-, b 0 RE. A L t:.

l\ 0 ~ THE ~ ill I:H: 0 S T ~ A114
St.IALL bEIJSl R AW

GAL .L U ,'1 TR 1 F r L)l,J t-1

GALIUM

S~EETSCE~TtD
S;ViOK~

TRlf~OHUM

rRtMuNI

bER~NI UM
~ICHAk~SON GtR ANIUM
bERA~IU~

L.A KGtLEAr AvEN S
SKY RGCK~. 1 GIL I A
C"ILlt.
S E. A ~I ILK ~ 0 RT
CUI.J~4lEt)

t;.vLRLASTING
~t~TtRN

RATTl..E SN~KE

LUkLvCUP

PLA

GU~~E ED

I" U~I ~ t. E LJ
~HITt
SHU~Y

BOG-ORC HID
STlCI\SE.E D

~TICtc.St;.fD

I1AI..O('ETOf\1
LA~CtLt~~ GOLD ~NwEED
wHLTtSTlM GOLD~ NWEED

G~OME~AT~
HAPLOPAPPUS L~~CfOLATUS
HAPLOPAPPUS ~ACkO~EMA
HAPL(l~APPUS SPP.

uL'Ll)tN~t.tD

~OH1H~HN S~~~ TVETCH
O~A~GE S~EEZ~W EED

BORcALt:.

HOUP~SII

~tLIANTHE~LA

LICOR ICE

AMtklCA~

COl T 0 j-J 8 ATTL ~ G ClJ 0 wEE U

~ALOG~TUN

HELENIUM

B EDST~A~

",RUL!ND

GAYOP1YTU~ RAMOSISSIMuM
GtRANIUM F~~MJNrIl
GERAN1UM ~ICHARDSONII
GERA\J1Ur., ;:)P~.
GEUI~ MAC ~ uP HYLLUM
G!LIA A(;GREGATA
GIL '1 A SPP.
GLAuX tw1ARITI~lA
G~VCVR~HIZA LEPIOGTA
GNAPHALIUM CHIL~NSE
GNAPHAL1Ul'1 SPP.
GNAPHALIUM SPP.
GOQ~Y6RA UBLONGIFQLIA
GRI i~ Dt:. L I A 5 QUA R 0 5 S A
GHINOELIA S~UARROSA
HABtNARIA DI~ATATA
HACHE~lA fLuRIBuNQA
HACH~~IA PLORIBUNDA

~tDySARUM

ti~OST ~A~

0r,t-r- LlJ~t:.1o< Ht::. LLIANTt-fElLA

UNlfLOk.

A 10

rl

FORBS

T~ILCUP LUPINE
SILI'<V LUPlf\.l:
Ll)P I NE
I) ~ lJ Mtvl aN f) r. At" pr oN

L liP I NUS C AU UATUS

LUPINUS St~lLt.US
LUPINUS SPP.
LVCHNIS D~UMMUNDII
LVCQPUS ASPE.R
LYGOD~SMIA SPINOSA
L'rGuDeSMIA SPP.
MALCALM1A ArRIC~NA
MALvA SPP.
MA~~U~IUM

bU~Lt:wEE.p

SKE.LE TO~ l PLANl
AF k I CAN 1'1 Ud T A~ D

;'1ALL 0 ~J

ME~rt~SlA

PlNEAPPLt:.

Ml~ULuS

~EI;.D

eLAC" r--It:L>IL

ALrALrA.

~H{Tl: SWE,ETCLO vER
ytLLu~ S~E~TCLa VtR

r I Eo L D

M I ~J T

M!NT
P t: p p t. Rt-i I "'1 T
1:3 LLJ E ~ t L. 1_ ~

S~P.
A~ILONICA

'I ALL

i~LUtHELLS

MOU~TAl~

MER1ENSIA CILIATA
MILtLLA STt:NOPETALA
MII'-1ULuS GLJTTA1U~
M!MULdS

H [,J ~ t:. H 0 lJ I\; D

L lHI Mot ~

MATRILARIOIU~S

MEOICAGO LUPULINA
MEDICAGO SAlIVA
MELILLlTuS ALbA
MtLILWTUS Of~ICINALIS
MENTHA ARVENSlS
rv1t:NTHA ARvE.NSIS
ME~rHA PIPtRITA
MERTt=>IIS1A

8LUEH~ LLS

MIT ERWORT
KEY fL O1-'/ f. R

SMALLFLO~ER

<.: 0 !"1 fill (J /\J
Lt~IS

Lf::.~~lSlr
MOS~HATuS

t1 [) N

MO~KeYfLOw ER

MUSKPLANT

MONKE YfLO~ER

A Mt:. ~ I C A",' lHo( Al7 0 N H E. AD
f-Il i'J t. ~ S LE. TTUCE

MULuAvlLA PARVIfLURA
MONTIA Pt~FOLIATA
MY~ 1 0 tJ 1'1 Y L L. Ur1 S P P •

~AR~OTrE~THEk

NASTURTIUM SPP.

~ATE.RCRI:SS

NtMOP~ILA

~KtAT

~ktVlrLQRA

NEM OPHILA

PRIMkOSE
3AI10LILV
TUFTtO EVENING- PRIMROSt
TUFTt:.D IlfwNOThER A
HOOKER EVENING P~IMROSf

CAE~PITOSA

EVE. N 1 tJ(, P RIM R0 SE
~RITTLt P~lCKLV ·PEAR
~LAI~5 PkICKLV· PE4~

PuLYACA~T~A

0I108A~CI"'tt:: SP~~"
O~O~ENIA LINE~RI~ULIA

t1RLJOr"'~APt
l~"l.IIAr. PuTATOE

lOLMICI
OSMURHIlA CHILENSIS

~~t:t.TROOT

IOLMIE OwLCLUVE.R

ORThOCA~PU5
OSMU~rllZA

MILF

C010lE TG8ACCO
~LVSSUM !;.vtNING

OtNQTHtRA HuOKERI
QENOT-HERA SPP.
OPUNTIA FRAGILl~
O~UNTIA

bAsI~

~ ATER

CATNIP

NEPETA CATAkIA
NICOTIANA ATTENUATA
O~NOTM~HA ALV5S0lDES
OENOTHERA CAE~PITOSA.
OENOT~ERA CAESPITOSA
Ot~OTHERA

~

THORN SKtLETON PLANT

V0LGARt

MAT~ICAkIA

--

COMMON NAME

SCIENTIFIC NAME

S~l:t.TANIl.E

OCCIDtNTA~IS

~OCKy M0U~TAI~ PARNASSIA

PARNASS1A FIMbR1ATA

A-12

